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A key man in modern industry, 
the busy quality control engineer is a man 
who appreciates the help of Q-trol 


Om has 


been proven 
in industry. 


The quality control engineer with a busy schedule knows the importance of 
this hard-working partner, Q-trol. This key man in industry, the quality control man, 
can function more effectively — take a more dynamic approach to the problems of 
the OC office — if he turns over the routine work to Q-trol. 


Q-trol is based on sequential analysis and is designed to permit complete 
coverage of all sequential sampling plans. Years of research went into this computer 
which is the newest, most revolutionary advancement in quality control to date. Its 
operation is simple; non-technical personnel can easily operate it, giving the quality 
control engineer more time to handle the press of important planning and 
organization. Cost is low, and Q-trol’s versatility permits many types of installation 
to handle your particular quality control problem. Q-trol is the “working partner” 
in more and more quality control departments these days. Write, call or wire now 
for further information about this important development in the quality control field 
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Utmost accuracy 
and versatility 


Combines a series of 


different measuring instruments 


Made in West Germany 


This newest instrument enables you to handle the most varied problems with 
the greatest ease. Measurements can be made in plane rectangular and polar 


coordinates as well as in three-spac e rectangular and cylindrical coordinates 


The instrument embodies high precision glass scales and circles which can 
be read respectively to .QOOO5 inch and 1’ of are. By means of a new beam 
splitting device, line and center symmetrical measurements can be made by 
a single or double reversed image in complementary colors, Certainty of 
setting is thereby greatly increased, and extremely diflicult’ precision parts 


can be checked in far shorter time, with higher accuracy than ever before 


An optical internal-measuring device permits measurements of smallest 


holes without any physical pressure. 


Write for booklet on 
this most advanced 
a control automatically projects the specimen image and all scales into binocu 
instrument lar tube. Offers many other features such as Comparison drawing device 
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Inclined binocular tube affords most comfortable viewing. Push-button 


projection and photographic attachments, et 
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Group Insurance—A New Service for Members 


For the past year considerable thought and study has been given to the possibility of a new ASQC service 
consisting of an approved Accident and Sickness Insurance Program available to members and their depend- 


ents on a voluntary basis 


The idea was first thoroughly explored by an Insurance Committee of three—Jack E. Davis of Seaman- 
Andwell Corp., Robert I. Tenney of Fleischman Malting Company, and Howard L. Jones, University of 
Chicago. It became apparent that the group purchasing power of the membership of the Society 
made it possible to secure much broader coverage at a substantially lower cost than any member could buy 
as an individual. The Committee further learned that other societies similar to ours (including ASCE and 
ASME) have made this style of insurance available to their members. The Committee, therefore, after 
careful study and examination of several proposed programs, selected the program to be offered and sub- 
mitted a favorable report to the Executive Committee. After further consideration, the Executive Com- 
mittee submitted the program to the Board of Directors for final approval which was given at their meeting 
in Milwaukee on Nov. 15, 1958 


I'he Group Insurance Program contains three basic Plans 
1 THE LOSS OF TIME PLAN. With benefits for loss of time due to accident or sickness and acci- 
dental death or dismemberment, for ASQC members only 
2. THE MAJOR HOSPITAL-NURSE-SURGICAL EXPENSE PLAN. With benefits for hospital room 
and board, miscellaneous hospital expenses, nurse expense while in a hospital and after hospital 
confinement, and surgery. This plan will be offered with the option of either no deductible or $500 
deductible coverage. It will be available to members and their spouses and children 
}. THE SENIOR HOSPITAL-NURSE-SURGICAL PLAN. With more limited benefits for hospital room 
and board, miscellaneous hospital expenses, nurse expense while in a hospital, and surgery. This 
plan is designed primarily for members of the Society over 70 and their spouses 


he following are some of the outstanding advantages of this Group Insurance Program 
1. The insurance of an individual member cannot be cancelled by the company as long as he remains a 

member of the Society and the Program remains in force. The Loss of Time Plan, of course, must be 
dropped when a member retires, and the Loss of Time Plan and Major Hospital Plans can be carried 
up to the premium due date after a member reaches age 70. The Senior Plan will then be available 
The Group Insurance Program will be offered to members at rates substantially lower than the cost 
of the same coverage under individual policies 
There will be no physical examination and the application will be an extremely simple one to fill out 
Once a certificate of insurance is validly in force, benefits cannot be reduced because of other insurance 

carried or because an insured performs duties of a more hazardous occupation, if he retains his mem- 

ber ship in the Society 

The insurance program will provide world-wide coverage 

If sickness disability begins after the effective date of a certificate of insurance, coverage is provided 

regardless of the date of origin of the ailment. Once a certificate is validly in force, it cannot be 

changed to eliminate coverage of this ailment 

The Major Hospital Plan will be available with the option of a $500 deductible, so as to eliminate dupli- 

cation of benefits with a basic hospital expense plan a member may already carry 

Benefits from the Society's insurance program will be paid regardless of any other insurance which the 


member may carry 


here will be a Charter Enrollment Period of six months from the date of the first mailing. During that 
time, if 40 percent of the members enrolled in any section (or of the entire ASQC membership) apply for 
coverage, all applications received will be accepted regardless of the physical condition of the member 
(though members over 60 and impaired risks may be limited as to the amount of coverage they can pur- 
chase). If, however, less than 40 percent of a local section applies, the company will have the privilege of 
refusing such applications from that section as it finds necessary due to the physical condition of the mem- 
ber (unless 40 percent of the entire ASQC membership has applied.) (Any section with less than 100 
members will be combined with another section for qualification purposes only.) 


In the meantime, the insurance company has agreed to make the coverage effective for the insurable mem- 
bers after the first 100 acceptable applications from all sections of the Society have been received, so that 
there will be no undue delay in coverage for those members who are in good health 


The Program will be administered by Smith, Sternau & Son Corp. of Washington, D.C., and underwritten 
by the Continental Casualty Company of Chicago 


The key personnel of the Administrator have successfully administered a similar program for the American 
Society of Civil Engineers over the past ten years, and also administered a program for the American Society 
of Mechanical Engineers which was started in June of 1958. They assure us that our members will at no time 
be approached through personal solicitation. Members will soon receive a mailing containing applications and 


full details of the Program 


The success of the Program will depend upon the interest and active support of our membership. The Board 
of Directors feels that this is a worthwhile project and it is urged that each member give the matter serious 


S. & Fades. 


consideration 





How to save 77 years 


The boy Galileo sat in the sanctuary of 
Pisa’s great cathedral, observing the movement 
of a lamp which had been set swinging by a 
sudden gusty draft. The chain by which it was 
suspended from the high ceiling was of such a 
length that the arcs decreased but slowly. Strang: 
thing, though. No matter how far the pendulum 
swung, its movement consumed the same time 


Galileo made a note of that. The year was 1581. 


The old man sat at his writing desk, sixty 
years and a thousand disputes later, writing down 
a new theory. The regularity of a swinging pen- 
dulum might be combined with a spring 
mechanism to improve the unreliable clocks of 
that day. So Galileo s« ribbled on, and did nothing 
more about it. A number of years after his death 
Huygens took the notes and invented the pen- 
dulum clock. Seventy-seven years had elapsed since the 


bo) made the observation upon which it was based! 


The creative thinker today still need not 
have a specific use in mind when, by equation o1 
formula, he branches off from the aces pl d to the 
hitherto unknown. The classic invention of this 
decade, the transistor, evolved in the Bell ‘Tel 
phone Laboratories as scientists sought a dec per 
understanding of semiconductors. On the other 
hand, another great invention, the feedback am 
plifier, came from the acutely creative mind of 


one Bell engineer faced with a specific problem 


Current Bell Laboratories activities—in such 
areas as data transmission, radar and submarine 
cable development call for the coordinated 
efforts of all types of thinkers and all types o 


approa hes. One type « omple ments another. 


r ‘ 

5 aden. seventy-seven vears would not have 
elapsed between the swinging lamp and _ the 
swinging clock pendulum—certainly not at Bell 
Labs. where ideas. though not rushed, are Care 
fully advanced toward fruitful application in 
national defense, industry and communication 
An important part of this harvest is the efficiency 
of America’s telephone service, unequalled any 


where else in the world 


eee 
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PORTA-CHECK® 


A transistorized portable comparator 


for fast accurate measurement in both Masters of Measurement... 


“tenths” and “thousandths” scales. 


For more than half a century, Ames measuring 
instruments have been regarded as the finest made. 
Today the constantly growing line of Ames indica- 
tors, gauges, micrometers and comparators includes 
such amazingly accurate instruments as the new 
Ames “PORTA-CHECK”, an electronic comparator 
which gives accurate readings in millionths of an 
inch; and the new Model AG air gauge- 
also accurate to millionths of an inch. Wherever 
precision is really important ... you'll find 
Ames “masters of measurement” on the job. 


MODEL AG AIR GAUGE 


For checking diameters, dimensions, 


i > BC. AMES CO 


32 Ames Street, Waltham 54, Mass. 


Representatives in Principal Cities 


200 SERIES 02 oD ’ 
MICROMETER yo 4 Canadian Office —- B. C. Ames Co., 45 Oriole Parkway, Toronto 


DIAL - =} MANUFACTURERS OF MICROMETER DIAL INDICATORS AND GAUGES 


INDICATOR 


(ine of four sizes 
Made to AGD 


pec ifications 





ANGLE CHECK® 
For precise checking of all types 
of angular parts. 


NO. 2 DIAL 
COMPARATOR 
For desk, bench or 
at-the-machine in- 
spection of small 
parts. 
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Determination of Optimum Operating Conditions 
by Experimental Methods 


Part II-2, Models and Methods 


J. STUART HUNTER 
American Cyanamid Company, New York, N. Y." 





Editorial Note 
This is the second installment of Dr. Hunter’s part 
of the major article. The article began in the July 1958 
issue of Industrial Quality Control. The first install- 
ment by Dr. Hunter appeared in the December 1958 
issue. Dr. Hunter’s third and final installment will 
appear next month 











Two Dimensional First-Order Designs 


Frequently an experimenter may be interested in 
studying some response variable as a continuous func- 
tion of two independent controlled variables, i.e 


1) f(x ,X2) (18) 


As in the one dimensional case (one controlled vari- 
able), the first step in exploring this function may be to 
fit the first-order model 


By x x, + Boxe + ¢ (19) 


to the observations recorded at the different settings of 
the controlled variables x, and x». The quantity x, in 
the model always takes the value of unity 

The most popular experimental design for obtaining 
estimates of the coefficients in this first-order model is 
the two-level factorial design. This experimental de- 
sign requires that each controlled variable be fixed 
throughout the experimental program at a high level 
and at a low level, and that all possible combinations 
of high and low levels of the variables be run 


An Example 
For example, suppose an experimenter were planning 
to study the relationship between the expected yield of 
a chemical process as a function of time and tempera- 
ture. A two-level factorial design would take the form 


Controlled Variable Levels Experimental Design Levels 


Time (hours) Temp (degrees) I 1 
240 
240 
280 
280 


The mathematical model is most conveniently fitted to 
the experimental design levels rather than to the actual 
levels of time and temperature. The coding mechanism 


*Presently with the Statistical Techniques Research Group, Prince- 
ton University 
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associating the design variables x, and x, with time and 
temperature are 


Time in hours : Temp ‘C 260 
9 ae 20 


xy 


The four experimental design points, when plotted in 
the x,-x. coordinate system, form the vertices of a 
square as illustrated in Fig. 2 

To provide a valid estimate of experimental error sup 
pose that the entire experimental program is repeated 
and that the responses from the eight randomly run 
experiments are those given below 


The proposed first-order mathematical model i 


boX 
| 


Coefficients of 
Normal Equations 


Vector Matrix of 
of Obs. Ind. Var. 
y Mm r b, b 

8 «(UU 


i eee 


1 
] 
l 
l 
] 
] 
1 
l 


The fitted first-order equation is therefore 


23 9x, 11x 


Analysis of Variance Table 


$8 df ” 
zy 5864 s 

Due to b 4232 l 
Due to b 648 ] 
Due to b 968 l 


Residual ¥(y—y) 
Lack of Fit 


Error =d’?/2 


***Very significant 


A valid estimate of the experimental error variance 
s* 3 based on four degrees of freedom is obtained 
from the pairs of observations at each of the four 
tings of x, and x». In the analysis of variance the 
of fit test is found to be non-significant, and the 
pothesis that (5, 0 is rejected, The viewpoint 
is therefore taken that the fitted model adequately rep 


resents the data. (See Fig. 3.) 


0 or fi. 





Figure 2 Figure 5 
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280 

TEMP (C) 


240 











Figure 7 Figure 9 
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TIME (hrs.) 


Xo 


280 


TEMP(°C) 





240 
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Figure 3 Figure 6 


It is of considerable interest now to see how this fitted 
model can be used to “map” empirically the response 
function over the experimental region. Substituting the 
quantity 4 20 in the fitted model gives 9x, 11x. 

3 0, the equation of a straight line in the coordi- 
nate system of x, and x». Everywhere along this line 
the response is predicted equal to 20 and the line can 
therefore be viewed as a contour. Plots for § 10, 20, 
30 and 40 are given in Fig. 4. A geographer viewing 
such a collection of contours would immediately know 
the surface under study was planar, the contours being 
straight lines equally spaced. In similar fashion, the un- 
known response function over the region studied can be 
viewed as a planar response surface. This “picture” of 
the form of the response function over the region stud- 
ied provides the experimenter with a convenient sense 
of the nature of the response function. An app!‘cation 
of these contour maps will be described later in the 
ection on steepest ascent. It should be noted that the 
map of the fitted response function is extended only 
very slightly beyond the experimental design points 
since extrapolation beyond this region could be subject 


to considerable error 





TIME 


Figure 4 








Figure 8 Figure 10 


An Illustration With Lack of Fit 


The example just given is one in which the first-order 
model was found to represent adequately the unknown 
response function. Let us now repeat the example with 
another set of observations given below, for which the 
model will no longer be adequate to represent the 
response 


The proposed first-order model is 


y BoXo BX, T BoXe 


Coefficients of 
Normal Equations 
bs be b, bs 
=Xs Ly 8 0 0 66.0 
Say 8 0 308 
=xv | =xy 8 38.2 


Matrix of 
Ind. Var. 


xr oF 


Vector 
of Obs. 


8 


6.0 
5.2 
7.0 
7.9 
18.0 
19.2 


Ss ee | 


The fitted equation is (see Fig. 5) 


y 2.25 + 3.85x, + 4.78x. 


Analysis of Variance Table 


83 df ms 
Ly? 870.980 8 
Due to b. 544.500 
Due to b 118.500 118.5 
Due to b, 182.405 182.4 


Residual =(y 9)? 25.575 
Lack of Fit 23.885 23.885 


Fin = 56.5°° 


Sd? 


Errors = . 1.690 0.422 


**Significant at the 1% level 


As before, a valid estimate of the experimental error 
variance is obtained from the repeated trials at each of 
the four settings of x, and x». We note immediately 
that the lack of fit term in the analysis of variance table 
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is highly significant. This informs us that the variability 
about the fitted function is very much greater than that 
which can be expected from error alone. The postulated 
model must now be discarded and other models tried. 

The question now arises, what sort of terms should 
be added to the model so that it can more adequately 
represent the data? If a new variable is added to the 
model composed of the product of x, and xX», that is the 
term XX», the following new mathematical model can 
be constructed: 


y = Boxo + Bix: + Boxe + Bi2xix, + € (20) 


The term x;X» is often called the “interaction” between 
the independent controlled variables x, and x». In the 
example, the coefficient 6,2 can be estimated from the 
data. However, this “interaction” mathematical model is 
an “incomplete-order” model; the terms forming this 
model include all possible first-order effects, §, and Be, 
but only one of the three possible second-order effects, 
that is only By. It is important to remember, as in the 
case of one controlled variable, that it is the order of 
approximation to the data that counts, not the individ- 
ual terms making up the order of approximation. A 
full second-order model in two dimensions is 


BoXo t Bix, + Boxe 
Bux: 4 Boxe + Bi2xiX2 + € 21) 


To determine a second-order approximation to the 
data, it is necessary to find the coefficient estimates b,, 
and bo» as well as bj». It can be quickly shown that it 
is impossible to obtain estimates of either b,,; or bo» 
from a two-level factorial design. Writing down the 
matrix of independent variables associated with the sec- 
ond-order model derived from a 2? factorial design gives 


We observe now that there is no way of distinguishing 
the column vectors associated with the independent var- 
iables Xp, x," and x2" They are identical. When this 
occurs, the estimates of the associated coefficients are 
said to be perfectly “confounded.” 

It is always of interest to identify the source of a lack 
of fit sum of squares. In this example, which uses a 2? 
factorial design the x,x» interaction will completely ex- 
plain away the lack of fit sum of squares. This evidence 
of a significantly large interaction sum of squares is suf- 
ficient to destroy the utility of the first-order model. It 
is not always sufficient however merely to add the in- 
teraction term to the original model and conclude that 
the resultant fitted equation adequately represents the 
observed data. The fitted equations may estimate the 
observed responses very closely indeed and hence be 
adequate for some purposes. However, a thorough com- 
prehension of the role that the independent variables 
x, and x, play in affecting the response y in this ex- 
ample requires a full second-order model; i.e., the first- 
order terms and both the quadratic and interaction 
second-order terms. It should also be noted that our 
present ability to measure the crossproduct (interac- 
tion) coefficient is a function solely of the experimental 
design. For example, if the 2? factorial design shown in 
Figure 2 is merely rotated 90° we obtain the design 
shown in Fig. 6. This is a perfectly good first-order 
design, and is the 2? factorial except for orientation 
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The design does not however provide any information 
whatever on the crossproduct (interaction) term. Since 
the orientation of the response surface relative to the 
axes of the experimental design is almost always un- 
known, the use of incomplete-order models can give a 
very misleading interpretation of the unknown response 
function. There will be more said about this subject 
later. 


The Equilateral Triangle Design 


Another first-order experimental design in two di- 
mensions is the “Equilateral Triangle” design. As its 
name implies, the design coordinates form the vertices 
of an equilateral triangle in the x,;—x». coordinate sys- 
tem. To provide a measure of experimental error and 
a measure of lack of fit, i.e. non-first orderness, two or 
more additional experimental points can be added to the 
center of the design. The following example illustrates 
the use of an equilateral triangle design. (See Fig. 7.) 
Matrix of 
Ind. Var. 


Vector 


of Obs. Coefficients 
5 0 0 68 
3 °0 6V6 


3] 12V2 
68 
13.6 
6V6 
2V6 
12\ 
4V% 
The fitted equation is 


9 = 13.6 + 2\/6x, + 4\/2x, 


Regression Analysis Table 


8s df ms 
Ly’ 1114.0 5 
Due to bo 924.8 1 
Due to b, 72.0 1 
Due to b, 96.0 1 


Residual 21.2 
l 


Lack of Fit 9.2 
Experimental 

Error (2)*/2 2.0 
Non-significant 

The sum of squares for experimental error is deter- 
mined from the pair of observations taken at the cente: 
of the design. We observe that the lack of fit term is 
not significant and may conclude that the fitted first- 
order model is an adequate representation of the re 
sponses. 

The cause of the lack of fit sum of squares, in this 
example, can be appreciated intuitively by first imag- 
ining the response y to be really planar in nature. If 
this is so, then the average of the observations taken at 
the vertices of the design should equal the average of 
the observations taken at the center of the design. The 
sum of squares for the lack of fit term is a measure of 
the difference between these two averages. 


The 2* Factorial With Center Points 
An interesting first-order experimental design is pro- 
vided by the 2? factorial design with replicated center 
points as illustrated in Fig. 8. 





A measure of the experimental error is provided by 
the repeated center points, although the entire design 
could be replicated and the differences in the response 
observed at each experimental point used to provide an 
estimate of o°* 

Two measures of lack of fit of a first-order model are 
made available by this design. One degree of freedom 
for this lack of fit is provided by the “interaction” term, 
b,», which can be estimated. A second degree of free- 
dom is provided by the contrast of the average value of 
the peripheral observations against the average of the 
observations at the center of the design The sum of 
squares ussociated with this contrast measures the sum 
of squares of the effects of the purely quadratic terms, 
that is of b,, A worked example using this 
design is given below. (See Fig. 9.) 


plus b ” 


The first-order model is 


Coefficients of 
Normal Equations 


Vector Matrix of 
of Obs. Ind. Var. 


Ly 501 
54 
30 
501 
71.57143 
54 
13.50 


The solution for the coefficients 


(1)t 
(1l)b (0)b 


and the fitted model 


50x 7.50x 


Regression Analysis Table 


Ss df 
=y 36829 
Due to | 35857.29 
Due to b 729.00 729.00 
Due to b 225.00 225.00 
Residual 7 4.61 
Lack of Fit 7 : 6.21 


Error 
Error Sum of Square 74 
15993 15987 


**Significant at the 1 ignificant 
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The lack of fit sum of squares is found to be non-sig- 
nificant, i.e. F. » = 6.21/3.00 = 2.07. The sum of squares 
associated with the two degrees of freedom for lack of 
fit can be separated, with this given design, into two 
orthogonal components: the crossproduct or interaction 
sum of squares and a sum of quadratic effects sum of 
squares. 


The Lack of Fit Test 


The initial test of the adequacy of the fitted model is 
provided by the “lack of fit” F ratio obtained by divid- 
ing the lack of fit mean square by the error mean square. 
The error mean square is an estimate of o? independent 
of any model since it is obtained from repeated observa- 
tions only. When the variations of the observations 
about a fitted model approximate those which occur 
from errors of observation alone, then the lack of fit 
mean square also becomes a measure of the error vari- 
ance o*. The F ratio determines the probability that 
both mean squares are estimates of the same erro1 
variance. When the F ratio is found to be non-signifi- 
cant, the experimental evidence does not contradict the 
assumption that both mean squares are computed from 
error distributions with the same variance and hence it 
is concluded that the fitted model can adequately repre- 
sent the data since the variation about the fitted model 
is not unlike the errors natural to the experimental 
environment. A significant F ratio is testimony that the 
variability about the fitted model is larger than that 
which can be expected from errors of observation alone 
and hence that the model fails adequately to represent 
the data 

It must be remembered, however, that the lack of fit 
F test may be non-significant and the fitted model be of 
little or no value whatever. Thus the elements com- 
prising the model must also be tested to determine 
whether or not they explain away variability in the data 
that is significantly larger than that due to error alone 
Finally, the ability of the F test to detect lack of fit 
when it exists, depends in large part on the number of 
degrees of freedom both in the estimate of the erro: 
variance and in the lack of fit mean square. The de- 
grees of freedom for error ‘are obtained through replica- 
tion, and good practice requires an absolute minimun 
of four or five degrees of freedom (or an estimate from 
previous work.) Degrees of freedom for lack of fit are 
acquired by ensuring that the experimental design con- 
tains several more geometric points than the minimum 
number necessary for estimating the coefficients in the 


model 


Orthogonal Estimates 


In the examples above the sums of squares associated 
with the coefficients b,; and b. have not been recorded 
with the qualifying assertion, “b, b,” and “b. b,, b,y:” 
that is, “b, given that by has been determined;” and “b, 
given that b, and by, have been determined.” 

The independence of the sum of squares associated 
with these estimated coefficients is the direct result of 
designing the experiments. The array of points in the 
x,-x, coordinate system were carefully chosen so that 
Sx, = 0, Sx. = 0 and Yx,x. = 0. These provided a set 
of coefficients in the normal equations in which all the 
off diagonal elements were zero, and hence, the solution 
for any one of the unknown coefficients could be made 
directly without any reference to any other estimate 
When this phenomenon occurs we state that the esti- 
mated coefficients are “orthogonal” one to another. Said 
another way, the sign and magnitude of each predicted 
coefficient in no manner depends on either the sign o1 
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magnitude of any other coefficient. When the estimates 
are orthogonal, the sums of squares associated with 
these estimates are similarly orthogonal and their order 
of appearance in the Analysis of Variance Table is of no 
consequence 


An Example of Non-orthogonal Estimates 


As an example of non-orthogonal estimation, a first- 
order model has been fitted to the following data; we 
are given the following vector of observations and asso- 
ciated settings of temperature and catalyst /nitrile ratio. 


Coded Controlled 
Response Controlled Variables Variables 
Temp C/N ratio 
110 0.54 
117 0.63 0.85 
113 0.71 0.05 
107 0.48 1.15 
118 0.57 1.05 
117 0.63 0.85 
102 0.59 2.15 
31 118 0.60 1.05 


The levels of the controlled variable are coded so as 
to minimize rounding errors in the solution of the noi 
mal equations. Ideally a coding mechanism should be 
used which would guarantee that x, 0 and that 
(Temp 112.75) 


0 and x 


=X," N, for example letting x, 
N 


can also cause considerable rounding difficulties and 


\/ 30.9375. However, forcing x, 
certain compromises are usually required, particularly 
if desk computers are to be used. In this problem the 
coding mechanisms used were 
(Temp 112.75) 0.59375) 
xX, - and x - 
9.00 0.05 
=x, 0, and =x,” and x." both 


=x; 0 is ol 


which resulted in 
approximately equal to N. Forcing the 
greater importance whenever second- or higher-orde1 
models are considered 

Determining the coefficients in the first-order model 
y BaX, 61x, + Boxe ¢, the Forward Doolittle 
Table is constructed. We note before starting that 
=x\X 0. Whenever this occurs the estimates b, 
and b. associated with x; and x. are termed “non- 
orthogonal” 


8 0 0 206 
9.9000 4.3500 38.30 
13.0350 8.950 


0 206 
0 25.750000 


9 900000 4.350000 38.300000 
l 0.439394 3.868687 
11.123636 —7.878790 
] 0.708293 
b 0.708293 
(1)b, + (0.439394) b 3.868687 


(1)b , (0)b L. (0)b 25.75 


The fitted model is 
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Regression Analysis Table 
8s ms 
5468.0000 
5304.5000 
148.1707 148.1707 


75.99°* 


5.5805 5.5805 F,, 2.86! 


Residual 9.7488 . 1.9498 


**Significant at the 1 level. jNon-significant 


We observe first that the estimate of variance, based 
on five degrees of freedom, is s 1.9498; thus s 1.40 
If, based upon our knowledge of the environment sur- 
rounding this experiment, this estimate appears to be 
reasonable, then we would declare that temperature 
(x,) had an important affect on the response and that 
the catalyst to nitrile ratio (x.), after taking into 
account the effect of temperature, was of no significance 

Suppose, however, that we had reversed the positions 
of x, and x. in the first-order model; that is, let 
y ByuXy + Boxe + Bix, + e&. The Forward Doolittle 
and regression analysis table then become 


Forward Doolittle Regression Analysis Table 
8 0 0 206 8s df 
13.0350 4.3500 8.9500 5468.0000 8 
9.9000 38.3000 5304.5000 1 
6.1452 1 
. “ 147.6060 1 
0 25.75 
Residual 9.7488 5 1.9498 
13.0350 4.350000 8.950000 


l 0.333717, 0.686613 **Significant at the 1% level 
Non-significant 
8.448331 35.313233 
1 4.179906 


Solving of the b’s gives y 25.75 0.71x. 4.18x,, 
the same prediction equation as before 

We note however, that the sums of squares in the 
regression analysis table are different, although the 
residual sum of squares remains unchanged. Whenever 
two or more estimates are non-orthogonal the overall 
sum of squares absorbed by the total regression will 
remain fixed. However, the sums of squares attached 
to the individual coefficients will change depending on 
the position of the variables in the Forward Doolittle 
Solution. We note that the sum of squares for b 
equals 6.1452 in the second table, but that b. b, (b 
given b, has already been estimated) in the first table 
equals 5.5805. In neither case was b. significant and it 
is now possible to conclude that x. has no effect on the 
response, regardless of the role of x,. The variable x, 
continues to have a significant effect upon the response 
even after being adjusted for x 


First-Order Experimental Designs: Three or More 
Controlled Variables 


Situations in which a response } may be a function 
of three or more variables are not at all uncommon. In 
many chemical processes, lot example the yield of the 
process may be a function of the time of reaction, tem 
perature, ratios of the reactants, pH, pressure, etc. For 
the moment, suppose the response )) IS a function ol 
three controlled variables, i.e 

') I(X), Xy, ) (22) 

The first-order model in three dimensions is 

] 


y = fyxo + Bix; Xo + Byxy + (23) 


As in the case of two dimensions, the two-level facto- 


rial design in three dimensions provides all the informa 





tion necessary to estimate all the coefficients in a first- 
order model. Measures of the lack of fit of the model 
are provided by the capacity of the design to permit 
the estimation of the interaction terms from the asso- 
ciated second-order model. The 2° factorial design alone 
does not provide an estimate of the experimental error 
and must be replicated, at least in part, to provide an 
estimate of o*. An additional measure of lack of fit of 
the first-order model can be obtained from observations 
taken at the center of the design array. 


However, the two-level factorial design requires 
2° = 8 experimental points not counting extra trials run 
at the center of the design array. A certain half- 
fraction, called a “half-replicate”, of the 2* factorial 
contains four points and is in itself a first-order design 
in three dimensions since it too provides orthogonal 
minimum variance estimates of the coefficients in the 
mathematical model. The design coordinates for the 
2° factorial and the two half-replicates of the 2° factorial 


are given below 


2? Design The two half-replicates of the 2° Factorial 


zx 


e 
8 


a ee ee | 
hn en ee ee | 


The coordinates of the points comprising a 2° factorial 
design form the vertices of a cube as illustrated in Fig. 
10. The coordinates of the points comprising the half- 
replicate of the 2° factorial design form the vertices of 
a tetrahedron. These points are circled in Fig. 10. The 
remaining four points also form the vertices of a 
tetrahedron and compose the second half-replicate. 


One consequence of using either half-replicate alone 
is that no measure of the possible lack of fit of the 
first-order model 


y Boxo + Bix: + Boxe + Baxs + € 


is provided (unless the precaution is taken of running 
center points). Furthermore, if an x,x, interaction term 
really exists, it will bias the estimate of the x, main 
effect, i.e. if 6,2 exists it will bias the estimation of fs. 
If both half-replicates are run in sequence, the resulting 
deta will provide independent estimates of by, b,, be, 
and b, and measures of lack of fit of the first-order 
model, since it will now also be possible to secure inde- 
pendent estimates of the interaction coefficients bjo, b,,, 
and bys 


For k = 4 controlled variables the sixteen points of a 
2* factorial design, or either of the two half-replicates 
of the 2* factorial design given below, will permit the 
estimation of all the coefficients in the first-order model 


y Boxo + Bix, + Boxe + Baxg + Baxy + & (24) 
unbiased by any possible interaction coefficient {,,. The 
eight points comprising these designs are excellent first- 


order designs since they provide degrees of freedom for 
lack of fit (with or without center points). 


12 


My 
8 
8 
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0 0 0 0 

*Possible replicated center points 

For k = 5 controlled variables the two half-replicates 
of the 2° factorial designs containing 16 points (with or 
without center points) will each provide estimates of 
all the coefficients in the first-order model 

5 
J = Boxe + 2 Px+e 

i=1 
Measures of the lack of fit of the first-order model are 
provided since each half-replicate will also provide 
independent estimates of all the ten crossproduct co- 
efficients b,,. These two half-replicates of the 2° facto- 
rial are listed below. 


8 
8 


bb ddd 
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! 
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-1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

-1 
1 
1 
1 
1 
1 
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Fractional factorial designs are available, however 
many controlled variables are under investigation. 


An Alternative Calculation Format 


Because of the unique nature of the two-level facto- 
rial designs alternative calculation techniques can be 
proposed that are quicker to use than the formal con- 
struction and solution of the normal equations as given 
above. For example, so long as the experimental 
design is a 2* factorial or fractional factorial, with or 
without center points, the estimates of the coefficients 
in a first-order model are given by 
(Oy) (ly) (2y) 

;bh = ->b = sen 
N n, n, 
= (ky) (25) 


n 


by = 


c 


where N is the total number of observations, and n, 
the total number of design points having coordinates 
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(+1, +1, +1), and where (Oy), (ly), (2y), ..., 
(ky) are the scalar product of the observations y, with 
the corresponding elements of Xo, X;, Xo, ..., X, in the 
matrix of independent variables. For example, suppose 
a half-replicate of a 2‘ factorial with four center points 
had given the following data. 


The proposed first-order model is 


Boxe + Pex + Byx, 


Matrix of 
Ind. Var. 


y = Boxe + Bix; 


Vector 
of Obs. 


8 
8 


y 

10 
21 
26 
31 
21 
25 


| 


eh eh ek ek et ek et et 
SOOO HH Hee eee H 


= total number of points 12 
= total number of (+1, +1, +1, +1) points = 8 
1(10) + 1(21) + 1(26) +... 
1(25) Ly 300 
1(10) + 1(21) + 1(16) - , 
+ 0(25) r= 


1(10) + 1(21) 1(26) +... 
+ 0(25) 2X2 29 


1(10) — 1(21) + 1(26) 
+ 0(25) 


1(10) — 1(21) — 1(26) 
+ 0(25) 


The estimated coefficients are 


3f 
bo - = 25; 1.4; by 


12 
3.4 giving the fitted model 


A an wa . 
y = 25 + 1.4x, + 3.6x. + 6.1x, + 3.4x, 

The general analysis of variance table for a first-order 
model, given that a 2" factorial or fractional factorial 
has been used, with or without center points, is given by 


Sum of Squares 


Crude Sum of Squares Ly Ss 
Sum of Squares for bo (0y)*/N Soe 
Sum of Squares for b; (ly)*/n. 


Sum of Squares for (2y)*/Ne 


Sum of Squares for by 


Residual 
X(y—$9) = 
Lack of Fit Sum of Squares 


Error Sum of Squares 


where y is the number of degrees of freedom entering 
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the independent estimate of variance. The analysis of 
variance for the example above is then: 


ss 
zy’ 8026 
to bo = (0y)*/N 7500 
to b: = (ly)*/n. 15.125 
to bs = (2y)*/n. 105.125 
to bs = (3y)*/ne 300.125 
to bk = (4y)*/n 91.125 


Residual Sum of Squares 13.500 
Lack of Fit Sum of Squares 4.750 


Error Sum of Squares 8.750 


tNon-significant 


(The error sum of squares is computed from the repli- 
cated points at the center of the design, i.e. at the point 
[0, 0, 0, 0].) It would appear in this example that all the 
estimated coefficients are significantly different from zero. 


Applications of First-Order Models 


Estimating a Planar Response 

The theoretical physicist attempts to portray nature 
with the most elemental mathematical form possible. 
The first-order mathematical model illustrated by the 
general equation 


\ 


BoXo t > (ix, t+ €£ (26) 
fox} 


is certainly the simplest of these forms. It states that 
the effect of, say, variable x. upon the response y is 
additive and quite independent of the roles of x, 
Xs, ... X,. We note that the familiar formulas from 
physics: 


MRT 


E IR; P Vv 
when written in logarithmic form yield a first-order 
model. 

There are of course many experimental situations 
where a first-order mathematical model—a straight 
line where there is one controlled variable, a plane 
where there are two controlled variables, and a hyper- 
plane for more than two controlled variables—provides 
a meaningful representation of a response function. In 
these situations the coefficients in the first-order model 
are best estimated using data obtained from the settings 
of the controlled variables determined by the coordi- 
nates of a first-order, 2" factorial, or fractional factorial 
design with, perhaps, points added at the center of the 
design. An illustration of the estimation of the coeffi- 
cients in a first-order model using a 2? factorial design 
was given earlier 


Estimating a Path of Steepwit Ascent 

Frequently the question is asked, “What combination 
of levels of the controlled variables will give the highest 
response?” In attempting to answer this question sev- 
eral alternative experimental approaches are possible 
The experimenter may randomly select different settings 
of the controlled variables, try them in his laboratory or 
pilot plant, and with luck gravitate to the maximum 
point. Or he may run a sequence of experiments ove! 
a grid covering the entire region of interest and thus 
literally map the response. Both these approaches can 
require a great many experimental runs and are usually 
avoided. 
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Figure 11—Contours of Equal Response for y Percent of Theoretical 
Yield (illustration of Method of One Factor at a Time) 


A favorite and classical attack is the method of one 
factor at a time. This method requires that the experi- 
menter hold all the controlled variables save one at 
some constant level, and vary the remaining single 
variable until a maximum response is observed. Then 
holding this variable at its optimum value, a second 
variable is varied, and so on. The method is illustrated 
below for the case of k 2 controlled variables 

Suppose a response y (percent of theoretical yield) 
is a function of time (measured along the x, axis), and 
temperature (measured along the x, axis). Suppose 
further that the response, when viewed geometrically, 
has the appearance of a mound with a single maximum 
point. This response is illustrated by means of the 
contour diagram in Fig. 11 

Using the method of one factor at a time, the experi- 
menter might hold the temperature constant at 220 
degrees and vary the time in one hour increments. The 
resultant experimental trials are shown by the hori- 
zontal line of heavy dots in Fig. 11. Deciding that three 
hours was the best time, he would then hold the time 
constant at this value and vary the temperature in, 
say, increments of 20 degrees. This gives the series of 
experiments illustrated by the vertical line of dots 
Thus the procedure leads the experimenter to the point 
of maximum response 

However, suppose that instead of a mound (which 
clearly leads to a single maximum point), the response 
were slightly more complicated and had the appearance 
of a rising ridge as shown in Fig. 12. The identical 
procedure illustrated by the dots in Fig. 12 leaves the 
experimenter with the conviction that the setting of 
three hours and 220 degrees is optimum, for steps higher 
or lower in either time or temperature from this point 
will produce a decrease in the response. Obviously, from 
the “map,” higher yields are possible. But in this in- 
stance the experimenter is stuck on a ridge and can 
only discover the higher yields by varying time and 
temperature simultaneously and in the proper amounts 
so that he proceeds in the proper direction. 

A method which guarantees that the experimente: 
will tend toward the maximum point regardless of the 
form of the response surface (save that it is continuous) 
is the method of steepest ascents as described in the 


paper “On the Experimental Attainment of Optimum 
Conditions” by G. E. P. Box and K. B. Wilson in the 
Journal of the Royal Statistical Society, Series B, in 
1951.) This technique makes use of the first-order 
mathematical model, and a first-order experimental de- 
sign, that is either the two-level factorial or the frac- 
tional factorial design. An important concept behind 
the idea of predicting a path of steepest ascent is simply 
that a plane does a good job of approximating a curved 
surface within a limited area. This is analogous to the 
old argument that straight lines do a good job of ap- 
proximating curved lines over small intervals. The plan 
then is to predict the best fitting plane in some small 
sub-space of the experimental region. Noting the tilt of 
the fitted plane, a path of steepest ascent can be pre- 
dicted. Experiments are then performed along this path 
until a decline in response is noted. Additional observa- 
tions taken in and around this point can confirm 
whether a maximum has been reached, whether a new 
path of steepest ascent can be predicted, or whether the 
response surface should be mapped in this important 
region. 
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Figure 12—Contours of Equal Response for y Percent of Theoretical 
Yield (illustration of Method of One Factor at a Time) 





For example, imagine that a two-level factorial design 
had been run in the region illustrated by the small 
circles in Fig. 13. The following table of results would 
be observed. 


Controlled Var. Levels Exper. Design Levels Response 


Time (hours) Temp (degrees) 2 x 


0.5 210 
1.0 210 
0.5 220 
1.0 220 


Fitting the first-order model one obtains for the best 
fitting plane in this region 


y = 56 + 3x, + 2x. 
The path of steepest ascent is now determined by the 
coefficients of x; and x.. In this example we are ad- 
vised that for every three units x, is changed, x. 
should be simultaneously changed two units. The 
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changes requested are proportional to the size and signs 
of the coefficients in the first-order model. The units 
that are considered here are the units of the design 
variables, not the levels of the controlled variables. The 
path of steepest ascent can also be determined by actu- 
ally plotting the contours predicted by the fitted model 
and then moving perpendicularly to these contour lines. 
The predicted path of steepest ascent is shown in the 
figure. Experiments along this path lead to the crest of 
the ridge. A second attempt to fit a first-order model 
(to re-orient the path of steepest ascent) would likely 
prove unsuccessful in this instance since the curvature 
of the unknown response in this new region would pro- 
vide a significant lack of fit term in the analysis. A 
second-order model would then be postulated, and the 
experimental designs and methods of analysis described 
in later sections used to determine the shape and orien- 
tation of the ridge, so that further improvement in 
response could be obtained. Should the response be a 
simple mound as in Fig. 11, the first predicted path 
should lead the experimenter close to the maximum 


point 
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Figure 13—Contours of Equal Response for y Percent of Theoretical 
Yield (illustration of Path of Steepest Ascent) 


Screening for Important Variables 


The first step in many experimental, development o1 
production problems is to find those few controlled 
variables having the most profound effect upon a re- 
sponse given that there are 10 or 20 or perhaps as many 
as 50 controlled variables. In essence the information 
obtained from the fractional factorial design is used to 
estimate the coefficients in the first order mode] 

Do 7 b yx 
where k is a large number. Those controlled variables 
whose coefficients are found to be significantly different 
from zero are selected as the most important variables. 
The great concomitant value to the use of fractional 
2* factorials comes from the frequent repetition of the 
high and low levels of each controlled variable balanced 
across the many other controlled variables. This repli- 
cation aspect of the designs greatly increases the ability 
of an experimenter to detect small changes in a response 
as a function of changes in a controlled variable. Of 
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course the two-level factorial design can also be used 
to contrast the effect upon a response of the presence 
or absence of some qualitative controlled variable (such 
as the presence or absence of some bath treatment, 
chemical reagent or technique of handling) as well as 
the high versus the low level of some continuous con- 
trolled variable such as time 

The application of the 2" factorial and first-order de- 
signs to the problem of screening for leading controlled 
variables requires a careful choice of the size of the 
change to be made in the level of each variable. There 
are also many different ways in which the 2" factorial 
design may be fractionated and a choice of the prope 
fraction requires at least a sense of the simultaneous 
roles of some of the variables. 

A particularly valuable reference describing the ap- 
plication of the two-level factorial and fractional facto- 
rial designs to the problem of screening for the impor- 
tant effects, which also includes a description of a rapid 
and informative graphical technique of analysis called 
‘Half-Normal Plots’, is by C. Daniel, “Fractional Repli- 
cation in Industrial Research,” Proceedings of the Third 
Berkeley Symposium, Univ. of California Press, 1957.''") 

Recently, F. E. Satterthwaithe has suggested an ex- 
perimental approach for screening for important vari- 
ables called “Random Balance.” In these experimental 
programs the number of experiments performed can be 
actually less than the number of controlled variables 
studied. The designs must be constructed to fit the 
particular needs of the problem, are not restricted to 
two levels for each controlled variable, and have a 
“built in” random element in their construction. The 
methods of interpreting the results of random balance 
programs have yet to be thoroughly explored 
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t is well known that the y* distribution can be used to 

obtain Poisson probabilities. Thus the basic relation 
between the two distributions has been used by Peach 
and Littauer, among others, as a basis for developing 
attributes sampling plans.'! 

The same basic relation is used in this article to de- 
velop a formula which can be used effectively to develop 
single sampling attributes plans. It turns out that an- 
other kind of approximation can also be used which is 
sufficient for practical sampling plans. This approxima- 
tion is simple and convenient to use, involves little time, 
and has wide application. 

Two assumptions must be made, the first being the 
obvious one that Poisson conditions prevail. The second 
assumption is that there is a common risk, a, of reject- 
ing superior (p,) quality and of accepting inferior (p.) 
quality. This assumption is not really very restrictive. 
In practice, one can usually redefine either p, or ps so 
that the assumption is met approximately, especially 
since a wide variety of values of a is available. 


*Some of the work on this article was done while the writer was 
working under a Guggenheim fellowship 


TABLE |—Comparative Data on the Accuracy of the Three 
Estimating Formulas 


* tables Formulas 


(3) 


1.386 1.133 
3.357 3.3 3.333 
5.348 5.3: 5.333 
29.336 29.33 29.333 


1.561 
3.536 
5.529 
29.519 


1.833 
3.819 
5.814 
29.807 


2.408 
4.422 
6 624 
30.428 


3.047 
5.099 
7.113 
31.133 


3.932 
6.048 
8.083 
32.144 


4.615 
6.787 
8.842 
2.922 





The following notation will be used: 


P; = predetermined quality level such that the 
probability of rejection is a 


P. = predetermined quality level such that the 
probability of acceptance is a 
= the sample size of a single sampling plan 
the acceptance number of a single sample 


plan, i.e., the maximum number of defectives 
permitted in a sample for acceptance 


2a = the y? value corresponding to 2c + 2 
degrees of freedom and a probability 
level of a 


ac + 


The Formulas and Their Accuracy 


Under the stated conditions it follows from an (ap- 
proximate) formula given by Wilson and Hilferty‘?) 
that: 


n(p; + Py) = Ja — t,?) 


2 
3, 


where t, is defined by: 


l a 
f° e-* 2dX = a (2) 
V 2x 


As Table I shows, (1) reduces, with little loss of 


accuracy, to* 
2 2 
nip, +m) =2e+2-(F)a-t) 


The second approximation, which was discovered em- 
pirically from a study of y? tables, is that (using natural 
logarithms): 

Le 1 
n(p; + pe) = 2c + In + In (4) 
a/ l—a 


This formula is exact for a c of zero; for other values 
of c it provides sufficiently good approximations for 
practical sampling plans. 


*This approximation also follows readily from an equation given 
by Goldberg and Levine. 
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TABLE !i—Applications of Formula (4) to Representative 
Published Plans (a — 0.10) 


np: n(pi+ pe) np. P(np:) 
0.101 
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This is verified by Table I whose first column gives 
a set of values obtained directly from ? tables. These 
can be considered to provide norms of accuracy in the 
sense that, for Poisson probabilities defined by: 

© e-"P (np)* 
= P) a (5) 


x=0 x: 


np is approximately equal to (42) 1 ee 


The table also gives the results obtained from equa- 
tions (1), (3) and (4). The a@ values were selected so 
as to represent typical situations likely to be encoun- 
tered in practice. Similarly, four different c values are 
considered, three small and one large. 

According to the table, the difference is never more 
than 0.3 (in absolute terms) between the formula values 
and the y* values. Using the y? values as norms, (3) is 
seen to give nearly as good an approximation as (1) 
except for a c value of zero, in which case (4) gives the 
exact value. Moreover, it is generally sufficient for sam- 
pling plans to have an approximation correct to the 
nearest half-integer. For this reason formula (4), as 
stated above, is generally acceptable for problems of the 
kind considered here. In what follows, therefore, only 
formula (4) will be considered. 


Applications 


An immediate application of (4) is to compute p, 
values when p. values are given, as in the Dodge- 
Romig single sampling LTPD tables,‘*) or to compute 
Pp» values when p, or (AQL) values are given, as in the 
MIL-STD-105-A tables.‘°) This can be demonstrated 
with a selected group of Dodge-Romig plans represent- 
ing a variety of p. values and a uniform a value of 10 
percent. 

The n(p; + pe) values were computed directly from 
equation (4), using the In(1/a) plus In(1/l—a) values 
available in Table I (for a c value of zero). 

The results are recorded in Table II. The symbol, 
P(np,), refers to the (Poisson) probability of accept- 
ing when the quality is p,;, while P(np,) refers to the 
(Poisson) probability of accepting when the quality is 
Py. These probability values are obtained from tables of 
Poisson probabilities given in Grant.'®) 

Table II suggests that equation (4) gives an accept- 
able estimate of values of p,; in the sense that P(np,) 
is generally quite close to (1 — a), (90 percent here). 
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Even where the (1 a) value is missed by a few per- 
centage points, the sum of P(np,) and P(np.) is quite 
close to unity. This is all the estimating equation should 
be expected to do. 

A more general and useful application of (4) is in 
constructing single sampling attributes plans. The as- 
sumptions are the same as before but, to determine n 
and c uniquely, a second equation is necessary. Ordi- 
narily, this equation can be defined by specifying that 
P(np,) be (1 — a) or, alternatively, that P(np.) be a. 

Some examples have been computed and summarized 
in Table III. All the computing equations given are 
based on equation (4); use is again made of the In(1/a) 
plus In (1/1—a) values available in Table I (for a c value 
of zero). No example is given for an a of 50 percent 
since then p,; and ps». are equal (to the median). An 
independent defining equation would be necessary to 
derive unique sampling plans for this case. 

The first plan (A) in each set is the plan which fully 
meets the stipulated requirements for both P(np,) and 
P(np.). The second plan (B) in each set represents 
the plan with the next smaller c value (if one exists). 
The final plan in each set, usually the third plan (C), 
represents an optimal plan in the following sense: the 
sample size is as small as possible for a plan which 
fully meets or closely approximates the stipulated re- 
quirements. 

The table verifies that computing equations based on 
(4) can be used to construct single sampling plans with 
the required properties. On the basis of these examples 
one should be able, with the aid of the logarithm values 
in Table I (for a c of zero), to develop a sampling plan 
in a few minutes. Procedurally, one would use trial- 
and-error methods, starting with a c value of zero and 


TABLE I!l—Examples of Single Sampling Plans Constructed from 
Formula (4) 


Case a (%) Pp Pp Computing Eq'n Pinp:) P(np») 


0.994 0.010 


A ‘ 
002 0.08 20c¢ 46.1 266 0.991 0.012 
c i 0.990 0.010 


0.996 0.010 
0.991 0.012 
0.990 0.010 


0.985 0.020 
0.992 0.026 
0.977 0.020 


0.992 0.019 
0.09 2 : 0.982 0.023 
Cc 7 0.981 0.020 


0.965 0.045 
0.949 0.051 


0.965 0.048 
0.907 0.056 
0 966 0.050 


é 0.928 0.093 
0.09 Ps s 2 0.787 0.116 
0.930 0.102 


0.901 0.102 
0.889 0.109 


0.836 0.198 
0.09 


0.818 0.190 
0.793 0.201 


0.726 0.279 
0.741 0.301 


0.717 0.286 


A 37) 7 
30 0.05 0.10 13.3c 104. B 2 0.663 0.308 
C 


The dashes, which occur only with Type B and Type C plans 
indicate that no plan is available in these categories 





then perhaps proceeding in jumps until the second equa- 
tion, say, with respect to P(np,) is satisfied. 

It is useful to compare the proposed procedure with 
that of Peach and Littauer. In their case plans must be 
worked out from the beginning;''’ the single exception 
is for an a value of five percent, for which some tabu- 
lated data is given The Peach-Littauer procedure 
therefore takes somewhat more time than the proposed 


proce dure 


Other Direct Applications 


Table III brings out an important fact that, in prac- 
tice, is not considered as much as perhaps it might. As 
the B plans show, one can often effect a significant sav- 
ing in inspection cost at a negligible cost in terms of 
protection. For example, Plan B of Case 1 misses being 
an acceptable sampling plan by a very slight amount. 
This is probably of little practical consequence, espe- 
cially when one considers that, in applications, risk 

ilues can rarely be pinpointed in numerically sharp 
terms 

The procedure outlined here is directly useful in 
questions of this kind, that is to say, to determine 
vhether significant Savings in inspection cost can be 
effected with only slight sacrifices in terms of protec- 
tion. The examples in Table III suggest that savings 
can ordinarily be effected except when the basic c value 
is zero (cf., Case 9) 

The C plans also illustrate that it is sometimes pos- 
sible to find a plan which fully meets the risk require- 
ments, but at a smaller inspection cost than the plan 
one might first select. The procedure outlined here is 
also directly useful in questions of this kind. Ordinar- 
ily, one tries the next lower c value and, if this falls 
short, as in Plan B of Case 1, the problem can some- 
times be solved by increasing the sample size slightly, 
as in Plan C of Case 1 

There are some cases in which this is not a feasible 
alternative. Thus, in Case 6, the original c value would 
have to be retained if the risk requirements simply had 
to be held. The only saving that can be effected in such 
cases is a reduced sample size which, in Case 6, involves 
a saving of just one unit 


Se 


It only requires a few minutes to look into questions 
of this kind; this would appear to be time well spent in 
view of the potential savings. 

The data in Table III suggest that, with large initial 
c values, the c value can generally be reduced and, 
hence, also the n value; this would result in a signifi- 
cant saving with only a slight loss of protection. With 
small initial c values, however, it seems to be quite dif- 
ficult to do this; this is particularly true of small a 
values. 

These points should be helpful to those who develop 
single sarapling plans, and they might well be helpful 
also to those working with established sampling plans 
Even there it may pay to look into the possibility of 
using more economical plans, such as the B and C plans 
in the table. 
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New Quality Control Center 


Ford Motor Company early in October unveiled a pioneer 
Quality Control Center where new cars are built under ac- 
tual assembly conditions months in advance of public intro- 
duction so that any potential quality problems can be cor- 
rected long before the first car goes to a consumer (This 
issue's front cover shows a workman at the center checking 
the body of a 1959 Ford to make certain that all door and 
window openings are correct.) 

J. O. Wright, Ford Motor Company vice president and 
Ford Division general manager, said the new Quality Con- 
trol Center is the newest part of a three-phase quality pro- 
gram which includes Quality Designing, Quality Building, 
and Quality Auditing 

According to Mr. Wright, the Quality Control Center and 
pilot plant is the “hub and nerve center” of the quality pro- 
gram, where engineers and technicians set high quality 
tandards which become the target of assembly plants 
throughout the nation 

By adding this pioneer operation, we are in a position to 
know where our problems lie months before the first pro- 
duction car comes off the assembly line.” He explained that 
each sample part is checked at the pilot plant far in advance 
of introduction. If the part does not meet the engineering 
specifications, it is sent back to the supplier for correction 
If the trouble is incorrect design, the part is redesigned. 


As parts pass the first check, they are assembled into a 
vehicle right on the pilot plant assembly line to check their 
fit in relation to other parts 

“For the first time in industry history it enables us, under 
one roof, to apply to the mass production process the pre- 
cision and attention to detail that are the hallmark of skilled 
hand craftmanship. It is here that quality problems are de- 
tected early enough that the full resources of the company 
can be put to the solution in time to benefit the consumer 
and preserve the integrity of the product.” The plant has a 
maximum capacity of only five cars a day, employs only 47 
persons, and has more of an atmosphere of an assembly 
laboratory than an assembly plant 

The Quality Building phase of this program has its prin- 
ciple imbedded in the training advantages of the center, 
where months before assembly starts at the various plants. 
key production people receive classroom training on each 
operation and then perform the operation under actual con- 
ditions. 

Mr. Wright explained the Quality Audit as a “careful au- 
diting for quality of a scientific sampling of cars and trucks 
at assembly plants before stiipment to dealers.” 


Finally, Quality Design attempts to improve the overall! 
mechanical operation as well as improvements in finishes. 
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~ IMPACT 


OF QUALITY 


on Today's Market’ 


W. C. BRICE 


International Harvester Company, Milwaukee Works, 


I' is a privilege to keynote this 
annual Quaiity Control Confer- 
ence. As I understand the role of 
keynoter he is not expected to con- 
tribute anything in the way of a 
technical approach to the problem at 
hand. It is his job to set the stage 
for the experts who will conduct the 
shirtslecve sessions that follow him. 

I appreciate the fact that I will not 
be expected to discuss such things 
as “applied sequential analysis,” or 
“truncated sampling.” To be honest, 
I don’t even know if I pronounce 
them correctly: But that isn’t im- 
portant to me. I have people like our 
Chief of Quality 
Control Engineers (Foundry and 
Manufacturing) to through 
such things for me, and I expect 


Inspectors and 
wade 


them to come up with a practical, 
effective program of quality control 
through They 
did just that for me many years ago, 


statistical methods. 
and we are reaping the benefits to- 
day 

So I'm not going to discuss quality 
control techniques. And while it may 
come as a shock to the individual 
who assigned me the title of my re- 
marks, we will only briefly touch on 
the “Impact of Quality on Today’s 
Market.” Rather, permit me to give 
you my impressions of two added 
responsibilities of the quality control 
engineer aside from his job of ad- 
ministering a plant’s quality 
trol program 

I won't dwell on the need for you 
to do your specific job. That’s the 
purpose of conferences such as this; 
and your discussion leaders to fol- 
low can accomplish this end far bet- 
ter. Suffice it to say that none of us 
can afford to rest on our oars and 
drift with the current. We can't 
afford to sit back and gaze enrap- 
tured at the job quality control, for 
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example, is doing for us without ob- 
jectively scrutinizing our program 
for additional jobs it could be doing 
for us. Each of us must be con- 
stantly alert to new and better ways 
of doing business. Whether it is the 
development of an entirely differ- 
ent method or a revision of a true 
and tested method, we can’t afford 
the luxury of assuming that what we 
are doing today is good enough to 
stand up to tomorrow’s challenges 


N° that I do not say that a new 
way of doing things is the only 
answer to our problems. Sometimes 
the adaptation of a proven principle 
is more practical. An illustration of 
this might be the story of the mod- 
ern business firm which hired a pro- 
fessional psychologist as personnel 
manager. His first job was to hire a 
secretary for the president. So with 
the boss looking on, the expert gave 
a psychological quiz to three fem- 
inine applicants 
“Two and two,” 
chologist 
“Four.” 
promptly 
“It might be tu enty-two,” replied 
the second girl 
The third girl thought for a mo- 
ment and then answered, “It might 
be four and it might be twenty- 


began the psy 


replied the first girl 


two 

The psychologist drew the presi- 
dent aside and said, “There you 
have the perfect example of the 
efficient psychological way of hir 
The first girl said the 
obvious thing: the second was sus- 
picious; the third was cagey and 


Which 


ing people 


wasn't going to get caught 
do you prefer?” 

The boss didn't hesitate a mo- 
ment. “I'll take the blond with the 


blue eyes.” 


*Keynote address, Fifth Industrial Quality 
Control Clinic sponsored by the Milwaukee 
Section, ASQC, Milwaukee, Wisconsin, Mar 
14, 1958 
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So you see there is a time and 
place for the new and revolutionary, 
but you just can’t close your eyes 
to reality! 

But back to my impressions of the 
two added responsibilities facing 
the quality control engineer. Bear in 
mind that these suggestions need not 
be confined to quality control en 
gineers. My suggestions can be di 
rected to all staff and service de 
partments as well as to line super- 
today’s 


conference causes me to single out 


vision. But the nature of 
your group 


i first added responsibility fa 
ing the quality control enginee) 
today is a broadening of perspective 
I concede that we are living in an 
age of specialization, But it appears 
to me that too many specialists to- 
day operate as though the word 
“specialization” is synonymous with 
“limitation.” I'm afraid that too few 
specialists look beyond the immedi 
ate objectives of their own sphere 
of activities, and consequently blind 
themselves to what we call th 
“Big Picture.” 

In my book, today’s : per ialist must 
perform his function with one eye on 
his specialty and the other on th 
over-all activities of his company 
There is no question in my mind 
that all of you subscribe to this. But 
I'm afraid that this philosophy ha 
been relegated to our subconsciou 
in our sincere efforts to perform our 
own specialties more efficiently. Nov 
is the time to bring it forward 
again, dust it off, and apply 
sciously and positi ely to our e\ 
day activities. If there was ever a 
time when business and indust: 
needed the most constructive think 
ing of all its people applied to all of 


its problems, the time is nov 





Let me ask you a couple of ques- 
tions along this line to illustrate my 
point. How long has it been since 
you have made a recommendation 
or suggestion on a problem which 
was not directly within the scope of 
your own responsibilities? Have you 
ever, when out on the floor analyz- 
ing a job prior to charting it, taken 
a good look to see if you could sug- 
gest a more efficient method of per- 
forming the operation? How long 
has it been since you offered a con- 
structive suggestion to your safety 
supervisor? How long has it been 
since a materials handling situation 
attracted and held your attention? 
Have you ever offered your indus- 
trial relations manager the benefit 
of your thinking on a labor relations 
problem? 


Now, job planning, safety, stock 
movement, and labor relations are 
prime responsibilities of other de- 
partment heads, and technically you 
need not concern yourself with their 
problems. But here the specialist can 
enter the Big Picture. Your sug- 
gestion to these department heads 
could set the wheels of these other 
specialists in motion. Granted that 
you are not thoroughly versed in 
these other fields. That can be an 
asset! Your fresh approach, un- 
hindered by tradition or past prac- 
tice, could well provide the stimu- 
lus for some imaginative thinking 
on the part of the experts. 


The word expert always reminds 
me of the small town constable 
who was also the local veterinary. 
His wife answered the ‘phone one 
night and when the man asked to 
speak to her husband she asked, 
“Do you want my husband in his 
capacity of veterinary or a chief 
constable?” “Both, Madam,” came 


the reply. “We can’t get our dog to 
open his mouth, and—there’s a 
burglar in it.” 


So I think we too can do two 
things at the same time. 


I don’t suggest that you all run 
out of here and usurp the authority 
of your engineering or production 
people. You are much too busy for 
that. But you are not too busy, and 
neither am I, to take a side glance 
occasionally at what is going on in 
fields not directly related to our own 
specific interests. We owe it to our 
organization and we owe it to our- 
selves to broaden our outlook to the 
point where we can become ever 
more valuable to our company. 


S° much for your first added re- 
\/ sponsibility. Here is my idea of a 
second responsibility you can as- 
sume in the normal course of your 
work. It’s of equal importance to the 
first. I believe you all have a re- 
sponsibility to acquaint employees 
with, and stress to them, the direct 
relationship between quality work 
and job security. I believe we have 
been negligent in driving this basic 
fact home in a more personally re- 
lated way. We have too often ap- 
proache? this problem of quality 
workm aship from the negative as- 
pect. We have employed the threat 
of discipline and we have pointed 
up the cost to the company result- 
ing from excessive scrap and re- 
work. We should have been relating 
scrap to the reaction of the cus- 
tomer, his unwillingness to give us 
another chance to serve him—the 
resulting loss of sales, the subse- 
quent decreasing of demand for our 
product—the reduced production 
schedules and the consequent need 
for less employees. Surely that’s an 


1959 Middle Atlantic Conference 


“Balanced Perspective equals Successful Quality Control” is the theme of the 
1959 Middle Atlantic Conference to be held at the Traymore Hotel, Atlantic City, 
N. J., on Feb. 6-7, under the sponsorship of the Delaware section of ASQC. 


The highlight of the conference will be a panel discussion on the subject “Qual- 
ity Control—Increasing its Effectiveness and Professional Status.” Panel members 
are from the upper echelon of Who’s Who in quality control. Prof. E. R. Ott of 
Rutgers University is the moderator. Panel members are: Dr. J. M. Juran, Con- 
sulting Management Engineer; Dr. A. V. Feigenbaum, Manager of Quality Con- 
trol, General Electric Co.; O. E. Johnson, Vice President-Manufacturing, Bristol- 
Myers Products Division; and G. Fromm, Vice President-Manufacturing, Inter- 
national Latex Corp. This will be a conference-wide session and one that no one 


will want to miss. 


A well balanced program of interest to the ladies and also a program for the 
children will be provided. This, together with the technical sessions, will make it 
a stimulating and altogether worth while week end for the entire family at beau- 


tiful Atlantic City. 


Registration blanks and detailed program may be obtained by writing J. L. Free- 
man, General Motors Corp., Boxwood Road, Wilmington, Dela. 
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over-simplification. But I challenge 
anyone to dispute the fact that this 
chain reaction does occur to a 
greater or lesser degree. 


I am not suggesting a fear cam- 
paign among our people. I am sug- 
gesting that you men who are at the 
scene, and who have the finest op- 
portunity, help us instill in the 
minds of our people the understand- 
ing that the quality or lack of it 
which they build into the finished 
product, is their personal, direct 
contribution to their own job se- 
curity or insecurity. Forgetting for 
the moment that scrap and rework 
is costly and can place us in a poor 
competitive position, the attitude of 
King Customer toward us and our 
products, dictates in the end, how 
many people we can keep gainfully 
employed. King Customer is a won- 
derful guy. But at the same time he 
is completely and absolutely ruth- 
less. He doesn’t give a hoot whom 
he hurts when he buys or doesn’t 
buy. Our problems are of no concern 
to him. You can’t get him to sit and 
listen to your story about how much 
care you take in building your prod- 
uct, while he holds a defective part 
in his hand. I wish each employee 
in industry could spend just one day 
out in the field with the service man 
and the customer whose machine is 
malfunctioning because of a defec- 
tive part! I’m convinced that the 
employee would never (and that’s 
a long time—never) be responsible 
for letting scrap get out of his de- 
partment. 


So, I ask you to give us an assist 
in getting this story across. You will 
be performing a service to yourself 
your fellow employee, and your 
company. 


| Fe me close with this observation. 
Quality control has proved it 
can meet the demands we make up- 
on it. Management needs this tool 
today as never before. We at Inter- 
national Harvester are thankful that 
we are entering this critical period 
with some experience behind us. 


I look for quality control to play 
a major part in maintaining what- 
ever advantage we now have on 
our competitors in the fields of con- 
struction equipment, motor trucks, 
and farm equipment. I look for my 
quality control engineers to develop 
new and revolutionary applications 
of their specialty. I expect them to 
exercise greater imagination and 
inventiveness than ever before. 
And finally, I expect them to look at 
their problems and plans with one 
eye on the Big Picture. 
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13TH ANNUAL CONVENTION AND NATIONAL ALL-INDUSTRY 
QUALITY CONTROL & PRODUCTION EXPOSITION 
CLEVELAND PUBLIC AUDITORIUM 


MAY 25-27, 1959 


Q to Quality 





Did you ever stop to think of the work in 
piecing together a big convention and trade 
show? It takes months of planning to make 
the pieces all fit together like a handsome jig- 
saw puzzle. A great many uneasy moments 
are spent wondering if such and such a speak- 
er will consent to be on the program, or 
“Why doesn’t this company have a booth in the Exposition?” 

There are also many happy and comforting moments, 
when you feel well satisfied with your accomplishments. 
Your convention committee has just hit one of these mile- 
stones along the “Q to Quality” way. 

Word comes from John J. Riordan, Staff Director, Inspec- 
tion and Quality Control Division, Office of Secretary of 
Defense, Washington, D.C. that this top government organ- 
ization will participate in our ASQC convention in Cleve- 
land, May 25-27, in a major way with a “Department of 
Defense Quality Control Symposia.” Fourteen of the De- 
fense Department’s top experts, collected from various bases 
throughout the United States, will be sent to Cleveland to 
participate in the symposia, which will be divided into four 
sessions. 

The first session on “Military Progress in Quality Control 
for 1958,” will have Mr. Riordan as Chairman. With the turn- 
ing of military power to rockets, missiles and outer space, 
this should be extremely interesting to everyone. Speakers 
at this session wili be Col. E. J. Gibson, Chief, Procurement 
Division, Deputy Chief of Staff (Logistics), Department of 
Army; Capt. George L. Heap, Assistant Chief of Naval Mate- 
rial, Department of Navy; and Col. Joseph G. Schneider, 
Chief, Quality Control, Air Material Command, Department 
of Air Force. 






































“New Developments in Military Food Inspec- 
tion” is the subject of the second session. Col. 
Richard L. Lewis, Chief, Inspection Division, 
Military Subsistence Supply Agency, will be 
the Chairman of this session. Speakers will 
be Richard P. Bartlett, Jr., Agricultural Mar- 
keting Service, U. S. Department of Agricul- 
ture: Col. Elwin R. Prather, Veterinary Corps, Department 
of Army; and Gordon J. Keefe, Office of Quartermaster Gen- 
eral, Department of Army. 

The third session will jump to missiles and perhaps even 
to outer space as the subject “Quality Control and Reliabil- 
ity of Military Equipment” is discussed. Dr. Max Astrachan, 
Air Force Institute of Technology, Wright-Patterson Air 
Force Base, will be the chairman. Speakers will be E. J. 
Lancaster, Staff Assistant for Quality, Ballistic Missiles Of- 
fice, Inglewood, California; Lt. Col. M. L. Raines, Deputy 
Director, Industrial Division, Army Ballistic Missile Agency, 
Huntsville, Alabama; and Com. Glenn G. Estes, Jr., USN, 
Bureau of Ordnance, Department of Navy, 
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The final session will be a continuation of the third, with 
John J. Crowley, Executive Assistant to the Senior Vice 
President, Engineering, General Dynamics Corp., heading the 
speakers and being followed by Col. O. C. Griffith, USAF, 
Quality Control, Air Material Command, Department of Air 
Force. 





T The convention this year again will cover over 
a score of subjects with a program of nearly 
a hundred speakers to relay findings and con- 
clusions from many long periods of practical 
study in their respective fields. Just to give 
us a tingle of accomplishment that we are lin- 
ing up a most successful and worthwhile pro- 
gram, we'd like to mention a few of the speakers: W. J. You- 
den, Department of Commerce, National Bureau of Standards, 
Washington, D.C., who is in the Chemical Division, will talk 
on “Problems of an Experimenter”; Dr. Joseph Juran, Man- 
agement Consultant, New York City, whose subject is “Man- 
agement Field”; Harold F. Dodge, formerly with Bell 
Telephone Laboratories and co-author of the famous Dodge- 
Romig Sampling Tables, who speaks “On Sampling Inspection 
Plans”; Irving W. Burr, Purdue University, Lafayette, Ind., 
“Standardization Of Quality Control Terms and Symbols.” 
(Both Mr. Dodge and Mr. Burr are members of ASQC’s 
Standards Committee.) 


Now turning to the National All-Industry Quality Control 
& Production Exposition, which is one of the features of the 
ASQC convention. Among the early birds reserving exhibit 
space are: L. S. Starrett Co., Athol, Mass., who will display 
a complete line of precision and measuring tools; Monroe 
Calculating Machines, Inc., Orange, N. J., calculators and 
similar equipment; International Business Machines, Inc., 
quality control equipment; B. C. Ames Co., Waltham, Mass., 
measuring instruments; American Cystoscope Makers, Inc., 
Pelham Manor, N. Y.; Dow Mechanical Corp., Thompsonville, 
Conn.; Elliott Service Co., Inc., Mount Vernon, N. Y., man- 
agement services; and Sheffield Corp., Dayton, Ohio, instru- 
ments and controls. 
































This year for the first time, the various technical sessions 
will be staggered so that you will have ample opportunity to 
view the exhibition at your leisure during the normal work- 
ing day. Gone will be the hectic dash through the exhibits 
just before or just after the luncheons and technical sessions. 


You still have time to reserve space. Just write for prices 
and locations to: Andrews, Bartlett and Associates, Inc., 1849 
W. 24th St., Cleveland 13, Ohio. 

As you can see, the 1959 ASQC Convention and Exposition 
is rapidly gaining momentum. Plan NOW to attend. Head- 
quarters will be at the Cleveland Hotel, with the entire con- 
vention program held in Cleveland’s huge Public Hall. 


Remember, it’s “’Q to Quality’. See you in Cleveland! 





What's New? 


P-12-7—A new high-performance 
Reflectoscope, Model UR-600, has 
been introduced. The UR-600 in- 
corporates advanced pulser and re- 
ceiver circuitry assuring greate 
sensitivity, and higher resolution at 
no sacrifice of linear response or dy- 
namic range. A variable pulse rep- 
etition rate facilitates high speed 
scanning of small parts. Brighter 
video trace on the edge-lighted CRT 
screen makes for easier reading in 
daylight with faster interpretation of 
indications. The instrument may be 
used for both contact and immersion 
testing with one or two search unit 
techniques. It may be fitted with an 
automatic alarm system by adding 
the Sperry RA Monitor. Self-con- 
tained in an aluminum case, the UR- 
600 weighs only 75 lb., and can be 
carried to any point where testing 
is required. Skids on the case facili- 
tate movement over shop floors. A 
separate accessory case accommo- 
dates cables, search units, reference 
blocks and related equipment. Op- 
erating controls are concentrated on 
the front panel. Test frequencies are 
0.4, 1.0, 2.25, 5.0 and 10.0 megacycles. 





00 YOU HAVE 
A QUALITY CONTROL 
PRESENTATION PROBLEM? 


QUALITY CONTROL AIDS 
ARE THE ANSWER 


Make your presentation 
more forceful and under- 
standable by the use of 
these aids. 


QUINCUNX 

... This device permits your audience to 
visualize the creation of a normal dis- 
tribution pattern as well as the results 
of variables sampling. All beads are 
self-contained; nothing to drop out. 
Done in attractive mahagony complete 
with zipper carrying case. 


ATTRIBUTE SAMPLING DEMONSTRATOR 

Complete unit consists of transparent 

stic container, opaque colored 

ds, and wood paddies permitting 

easy identification of beads at a dis- 
tance. 


SIMULTATORS 
.»» To demonstrate control chart plotting 
and shift of distribution pattern. 


Lightning Calculator Co. 


Box 6192 
St. Petersburg Beach 6, Fla. 


ROY A. WYLIE, Editor 


Ampex Corporation 


Power requirements are 110 or 220 
volt, 50/60 cycle A.C., 190 watts, 
single-phase. The instrument may 
be obtained through commercial 
testing services or by lease as well 
as by purchase. The Reflectoscope is 
widely used to locate and identify 
discontinuities and inhomogeneities, 
whether on the surface or within the 
structure of materials. It is also used 
to determine differences in the 
structure and physical properties of 
materials, and for measuring thick- 
ness of material from one side. It 
may also be employed for inspect- 
ing the structural integrity of welds 
and bonds, the effects of wear upon 
machine components and for fast, 
reliable inspection of machinery to 
shorten downtime by eliminating the 
need for dismantling. 
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P-12-8—The Air-O-Limit Preload 
End Play Gage, a quick-respond- 
ing, highly accurate gage for check- 
ing the preload and end play of ball 
bearings is now available. Check- 
ing both statically and dynamically, 
this gage determines the relative 
“face flushness”, commonly called 
“stick in” and “stick out’, of minia- 
ture and instrument size ball bear- 
ing races, such as those used in air- 
craft instruments and controls for 
guided missiles. The Air-O-Limit 
principle of measuring back pres- 
sure created by restriction of air 
flow is used to check the position of 
the inner race relative to the outer 





Send for Information 

Additional information regarding new 
products or new literature items ap- 
pearing in the “What's New?” department 
can be obtained by writing in the key 
number of the item in the Product Edu- 
cation Service coupon which appears on 
page 38. 








race under varying axial loads (pre- 
load), and the actual axial displace- 
ment of the inner race under load 
reversal of a given magnitude (end 
play). Bearings from 0.040 in. bore 
through 1 in. OD can be checked to 
a direct reading of 20 millionths of 
an inch on the preload scale, and five 
ten-thousandth of an inch on the 
end play scale. The heart of the pre- 
load gage is a combination of free- 
floating upper and lower pistons 
which ride in air bearings without 
friction. The air bearings permit 
minute axial movements of the 
bearing inner race under varying 
preloads, to be reproduced faithfully 
by the pistons and indicated by the 
sensitive air gaging circuit. The 
bearing inner race can be rotated at 
high speeds. End play is checked by 
means of a self-zeroing attachment 
containing a 0.015 in. range Air-O- 
Limit cartridge and appropriate 
dead weight loading units in combi- 
nation with interchangeable inner 
tooling. This attachment is mounted 
above the upper gaging spindle. 
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P-12-9—Quantity testing of vacuum 
tubes to mil specifications is now 
possible with the Model 1128 Jack- 
son Automatic Tube Tester. The 
unit was specifically developed to 
meet requirements of speed, accur- 
acy, and versatility for 100 percent 
reliability testing programs in crit- 
ical military applications. Designed 
for operation by unskilled person- 
nel, the Model 1128 tester performs 
complete dynamic tests on up to 25 
tubes at a time, at approximate 
rates of 7 to 10 seconds per tube. It 
handles most types of pentodes, tri- 
odes, diodes, and neon regulators. 
The tubes are prearranged for rapid 
testing in specially designed adapter 
trays that slide into the test rack of 
the unit. Testing is determined on 
a go/no-go basis. Provision is also 
made for pinpointing specific ele- 











fabric and garment manufacturing. 





TEXTILE DIVISION NEWS 
9TH ANNUAL CONFERENCE, JAN. 29-31 

The 9th Annual Conference of the Textile Division will be held on Jan. 
29-31 in Charlotte, N. C. Papers to be presented cover the application of 
statistical control methods to textile manufacturing activities ranging from 
the processing of raw fiber and the manufacture of synthetics through 
In addition, study groups made up of 
industrial representatives will meet to discuss quality control problems and 
standardization in garment manufacture, cotton raw stock, staple fiber yarn, 
picker laps, sliver and roving, and fiber imperfections. 

A series of papers covering basic statistical quality control methods is 
also scheduled. This series is in the form of instruction intended to famil- 
iarize newcomers to the Quality Control field with the fundamental tech- 
niques of sampling, data analysis and charting. Speakers for this series are 
experienced instructors for statistical methods and are associated with con- 
sulting firms, colleges and universities. 

Headquarters for the conference is Hotel Charlotte. Detailed information 
on the program and registration can be obtained from L. I. Horner, Celanese 
Corporation of America, P. O. Box 1414, Charlotte, North Carolina 
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ments of a tube failure. A totalizer 
indicates number of tubes failing to 
meet each test. Test program and 
specifications are fed to the machine 
by a separate AMP patchboard for 
each tube type, thus it is quickly 
converted from one tube type to an- 
other. Stepping sequences can be 
fully automatic or performed man- 
ually. The design includes a unique 
self-proving feature which permits 
rapid checkout of all measuring cir- 
cuits. Extensive use of plug-in type 
components and hinged circuit pan- 
els provide easy access for servic- 
ing. The unit operates on standard 
110v, 60-cycle, single phase power. 
Depending on specific modifications 
required by the user, the price of 
the Jackson Automatic Tube Tester 
ranges between $20,000 and $25,000. 


x * *® 
P-12-10—The battery-powered Type 
170 Microtrol Transistorized Indica- 
tor is a rugged and portable indi- 
cator, providing full-scale ranges of 
0.0006 in. and 0.006 in. The unit is 
housed in a gasketed, die-cast metal 
case for maximum utility under the 
most severe environmental condi- 
tions. Long-life standard mercury 
cells ensure reliable operation. In an 
emergency, ordinary “AA” pen light 
cells can be used. A single magnifi- 
cation adjustment calibrates both 
ranges simultaneously and zero-set- 
ting for both ranges is provided by 
the advanced circuit techniques em- 
ployed. The transistor amplifier cir- 
cuit offers complete freedom from 
drift. No voltage adjustment for bat- 
tery aging is required. The wide- 
(0.003 
ensures minimum set-up time 


range electrical zero control 
in.) 
by eliminating the need for precise 
mechanical positioning of the gage 
head. On the high-magnification 
range (7700) the ten-millionths 
graduations on a scale length of 4.6 
in. provide readability to better than 
five-millionths of an inch. For the 
first time, gage laboratory accuracy 
available in a 
unit, rugged 
severe shop 


sensitivity are 
completely portable 
enough for the 
conditions and accurate enough for 
the most critical gaging applications. 
The Microtrol Type 170 Transisto- 
rized Indicator is furnished with a 
sensitive low-force gage head which, 
together with a complete assortment 
of mounting adapters, is securely re- 
tained in the cover of the indicator 
when not in use. Short delivery time 
and attractive prices are afforded by 
the advanced production facilities 
utilized for the printed-circuit con- 
struction. 


and 


most 


x *k * 


JANUARY, 1959 


P-1-1—A new design 
concept makes pos- 
sible, for the first 
time, a constant- 
rate - of - extension 
tester of high pre- 
cision at moderate 
cost. The Model CRE 
Tensile Elongation 
Tester provides con- 
stant extension of the 
specimen by an up- 
ward moving cross- 
head which pulls the 
top holding clamp 
from the lower fixed 
clamp at uniform 
speed (any rate, as 
selected, from 0.05 in. 
to 20 in. per minute), 
to a length of exten- 
sion up to 70 in. of 
crosshead travel. The 
automatic electric 
weighing system 
measures the result- 
ant force and the 
registration of the 
stress-strain curve is 
permanently charted 
on a visual recorde 
Ratio of chart travel to crosshead up- 
ward travel mey be varied to magnify 
the stress-strain curve as much as 400 
to 1, permitting analysis in detail of 
ultimate tensile yield point elastic limit 
and other variables. A basic CRE 
tester “tailored” for a particular pro- 


READY NOW 


Two Handy 
References on 
Important 
Mathematical 
and Statistical 
a Techniques 
os 
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\ 








An Introduction 


By D. A. S. FRASER 


University of Terente 


Written in clear, straightforward 
language, this book will serve as an 
invaluable handbook of | statistical 
methods. It develops the basic math 
ematical techniques that are neces 
sary for attacks on new statistical 
problems. The author explains re 
cently developed techniques of esti 
mation, tests, and con 1958 


fidence intervals 
398 pages 
$6.75 


analysts will 
mathematical 
standable 
solve complex business problems. The 
methods are explained in 
carefully chosen to represent real 
trons 
provide the require 1 detail without utilizing con 
pli ated higher mathematics 


Contents include 
Methods 
ods 
Material 
job and Salary Evaluation et 





OPERATOR REMAINS SEATEDO 


duction test be obtained 


complete at low cost and to this basic 


operation can 


tester can be added a variety of optional 
features for maximum laboratory ver- 
satility. These may be included initial- 
ly or added at later in the 
field by the pel 


time 
non-technical 


any 
user's 


ELEMENTARY MATHEMATICAL 


PROGRAMMING 


By ROBERT W. METZGER 


General Motors Institute 


Management personnel and problem or systen 
find this book invaluable. Here are 
techniques reduced to an undet 

so that they applic d to 
subject ind 


form may be 
with problen 5 
practical situa 
book on this subject to 


detail 


This is the first 
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sonnel. The CRE tester has capacities 
from 0-0.5 lb. to 0-1,000 lbs. or 0-25 
grams to 0-500 grams tensile. It is a 
self-contained unit, floor mounted, 
free-standing, with levelizer feet; and 
requires only a single power input. The 
mechanical drive is automatically self- 
reversing to return the crosshead to 
the starting position. All controls are 
within reach of the operator while 
seated. More than 150 clamps and fix- 
tures for holding all types of materials 
in conformance with standard as well 
as ASTM, ISO, Government and Indus- 
try test methods are available from the 
manufacturer. 
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P-1-2—-The “Datamatic Jr.” Weight 
Recorder is a new device which graphs, 
averages, and totalizes weights of small 
packages. Variations from normal to 
zero are graphed onto a 6 in. strip 
chart and the recorded weight is indi- 
cated on the top or front of the instru- 
ment. A Shadograph Scale is illustrated, 
but other Checkweight Scales or Bal- 
ances can be attached. Strip chart plus 
and minus values are controlled by the 
sensitivity of the attached scale. The 
“Datamatic Jr.” can be suspended un- 
der package lines or placed on a bench 
or table with the scale. The scale may 
be remotely located if necessary. Di- 
mensions of the steel case are 14 X 14 
< 18 in. deep 
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P-1-3—A pneumatic trend recording 
Industrial Gas Chromatograph has been 
announced by Beckman. The new read- 
out system permits the advantage of 
continuous easy checking of the com- 
ponents of interest as well as offers a 
major step forward in_ controlling 
process operations by cascade control 
through chromatography. Several pneu- 
matic miniature recorders present anal- 
ysis data. Some of these recorders are 
two-pen units which trace trend con- 
centrations of two components. An- 
other recorder traces a chromatograph 
of the analysis for use in calibrating 
and adjusting the instrument. Analysis 


by the standard chromatograph results 
in an electrical signal output for each 
component of interest. The signal is 
transformed by a transducer to a 
pneumatic signal proportional to the 
quantity of components. When the 
signal into the transducer reaches a 
maximum, the transducer freezes at 
the maximum; simultaneously a timing 
device programs the opening and clos- 
ing of the valves to the pneumatic 
receiver and memory units. This timer 
also programs the restoration of the 
transducer system to operation from 
the frozen position after the peak value 
is properly stored. The pneumatic sig- 
nal for each component is transmitted 
from the pneumatic memory system to 
the recorder, resulting in a quantita- 
tive trace of the signal peak. The mem- 
ory unit maintains pressure so the sig- 
nal to the recorder continues when the 
electrical signal to the transducer re- 
turns to zero. This gives a continuous 
trend trace to the component concen- 
tration. Each component of interest is 
analyzed and recorded in this manner. 
Continuous line trace of each cormpo- 
ent of interest gives at-a-glance in- 
formation of concentration trends in 
the process. There is a single curve 
for each component. This allows the 
measurement of a critical component 
to be used as a control point for the 
operation. 


New Literature Available 


L-12-5—CSI Catalog No. 59, which con- 
tains illustrations and brief descriptions 
of sixty different testers or equipment 
is now available. The testers and equip- 
ment are used for testing adhesives, 
cement, insulation, metals, paper, plas- 
tics, rubber, textiles and fats-wax. 
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L-12-6—A brochure, listing uses, tem- 
peratures and prices of Thermopaper 
and Thermotube disposable paper tem- 
perature indicators, is now available. 
These indicators measure temperature 
by exhibiting an irreversible color 
change when subjected to predeter- 


mined temperatures. Speed of response 
is less than a tenth of a second and 
accuracy is one percent. 
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L-1-1—Three new MB bulletins de- 
scribe vibration testing systems for the 
aero-space industry. Bulletin No. 425 
covers vibration testing for sinusoidal 
and complex motion testing with force 
ratings from 1200 to 2500 lbs.; Bulletin 
No. 435 covers ratings from 1750 to 5000 
Ibs.; and Bulletin No. 470 covers the 
range from 7000 to 25,000 lbs. Detail 
specifications of each group of the com- 
ponents of the system as well as system 
performance are included in the bulle- 
tins. 
6° 

L-1-2—The availability of a new 175 
page catalog illustrating and describing 
some more than 450 different pieces of 
apparatus and instruments has been an- 
nounced by Libline, Inc. The catalog 
illustrates and describes such items as: 
Constant temperature baths, drying ov- 
ens, environmental units for humidity, 
altitude and low temperatures, an ex- 
tensive line of petroleum testing equip- 
ment, sectional laboratory furniture, 
bench and floor model centrifuges, 
ALUMALOY clamps, walk-in ovens, 
reach-in ovens to 1000°F, incubators, 
incubating rooms, refrigerated baths, 
constant temperature cabinets, serolog- 
ical baths, meters, humidity indicators, 
and other useful apparatus and equip- 
ment for the laboratory and plant. 


, . ° 


A revision of the Directory of U. S 
Government Inspection Services and 
Testing Laboratories published in 1951 
is now available. Included are up to 
date listings of the major inspection 
services and testing laboratories of all 
Federal Government agencies, with the 
exception of facilities devoted exclu- 
sively to research and development pro- 
grams. Copies may be obtained from 
the Superintendent of Documents, U.S 
Government Printing Office, Washing- 
ton 25, D. C. at $1.00 per copy 


section briefs 


ALLENTOWN-BETHLEHEM . 


. Our regular meeting was 


Eliner of Edgewood-Maryland Army Chemical Center, and 


held on Nov. 12 at the Hotel Traylor; attendance was very 
good. In addition to the guest speakers, the section also 
was host to a group of students from the Penn State Exten 
sion in Allentown. These students are studying statistics 
and we were happy to have them with us so that they could 
see statistics applied in industry. 

We were fortunate to have two very interesting and cap 
able guest speakers. Vince Markley of Western Electric gave 
an excellent talk on sampling plans. Next on the agenda was 
Sut Munroe of Bell Telephone Labs who made a very graphic 
presentation of tolerance problems. 

Dave Hilder briefly discussed the results obtained from the 
section’s professional questionaire, a copy of which was 
handed out to all present. 

BALTIMORE ... At the well attended November meeting 
an interesting discussion on ‘‘Training for QC’’ was pre- 
sented by Hardy M. Cook of Western Flectrie Co., Henry 
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Clifford E. Hughes of Rheem Mfg. Co. They presented pro 
grams that their organizations had developed to train per- 
sonnel in QC activity. 

The executive committee met on Nov. 4 and decided to 
have a ‘‘Ladies’ Night’’ dinner meeting on Feb. 20. Colston 
E. Warne, president of Consumers’ Union, will speak on 


‘*Consumers quality.’’ Ervin F. Taylor, chairman of the 
Society’s Bibliography Committee, explained that the first 
phase in establishing the classification index system for QC 
literature has been completed. A committee, on the local 
level, will be formed to assist in the classification of the 
various subjects. 

BATTLE CREEK-KALAMAZOO ... A problem night was 
held recently. A panel composed of representatives from the 
metals, food, pharmaceutical, paper, and wood industries as 
well as civil defense discussed the various problems. 
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Plans are being discussed for a spring forum and a plant 

tour. 
BOSTON . A very successful fall lecture series entitled 
‘*An introduction to QC’’ and sponsored by the section was 
concluded Nov. 19. Dave Harrigan, chairman of the educa 
tion committee, and his committee members are to be con 
gratulated for the splendid job done. The lectures were de 
livered by Maynard Renner of Dewey-Almy Chemical Co. 
and William S. Hertzmark of Raytheon Mfg. Co, Sixty-five 
enrollees received certificates at the completion of the course 
BUFFALO... On Nov. 24 John W. Lally of the Wurlitzer 
Co. spoke on ‘‘How management sees the benefits of QC’’ 
and Sigmund P. Zobel of the Carborundum Co. discussed 
‘*Basie elements of SQC.’’ 

The Feb. 10 meeting will be a joint session with the St 
Catharines section. The speaker will be Dr. A. V. Feigen 
baum and his subject will be ‘‘ Total quality control.’’ 
BUZZARDS BAY Leonard A. Caplan, United States 
Time Corp., was guest speaker at the Nov. 13 meeting. His 
subject was ‘‘ Responsibility for quality’’ and he discussed 
organization of the QC department, conflicting problems 
shared with other service and production departments, and 
important funetions to be properly discharged in order to 
achieve success. He also showed how QC can become a 
valuable management tool if it is integrated into the com- 
pany as a powerful adjunct to the sales, accounting, pro- 
duction, engineering, and inspection departments. A lively 
question period concluded the session. 

CHARLESTON ... The attendance at our recent meeting 
was most gratifying—over one hundred. A Royal McBee 
LGP-30 digital computer was displayed. The overall success 
was due to the efforts of J. L. Massau, C. M. Drummond 
and P. A. Rhudy—all section members. 

CHATTANOOGA ... At the November meeting, R. Boyd, 
supervisor of computer research at TVA, discussed applica 
tions of computers at TVA. A tour of TVA’s new IBM 704 
followed. 

The University of Chattanooga will be host for a one-day 
QC conference on Feb. 20. All those interested in keeping 
abreast with current developments in QC are invited to 
attend. 

CHICAGO . The two-day training program was attended 
by approximately 100 people. As in previous years, the 
students were subjected to two days of rigorous statistical 
training by Llovd Knowler of Iowa State, John A. Henry 
of the University of Illinois, and Gayle McElrath of the 
University of Minnesota. J. Y. MeClure, Convair-Fort Worth, 
was the luncheon speaker. He stressed the cost cutting ad 
vantages of QC and the importance of realistic applications 
in industries with complex items such as the aircraft in 
dustry 

CINCINNATI ... At the November meeting Prof. Merrill 
M. Flood, University of Michigan, gave an interesting talk 
on ‘‘ Mathematical techniques of problem solving.’’ This was 
a joint meeting and was sponsored by AIIE. 

The opening address at the Jan. 31 conference will be 

made by Father O’Connor, president of Xavier University 
One of the outstanding speakers at this conference will be 
Donald MacConley, president of the Paper & Printing Qual- 
ity Control Co. and past management consultant to govern- 
ment and industry in Asia and Europe. Mr. MacConley has 
been quoted and featured in leading stories in ‘‘Fortune’’ 
and ‘‘ Business Week’’ magazines. 
CLEVELAND ... The section was most fortunate on Nov. 
7 to have the opportunity to visit the chemical and physical 
research center of Standard Oil of Ohio. One of the most 
interesting pieces of equipment was the laboratories’ track 
ing station for our satellites. We were shown the patterns 
the various missiles had made. After the plant tour, a most 
enlightening talk was given by Dr. David Frazier. 

On Nov. 17 the section successfully launched its fall edu 

cational program. A six-week course in ‘‘A simplified pre 
sentation of analysis of variance and experimental design 
was successfully started with Dr. J. N. Berrettoni and H. M 
Wadsworth, both of Western Reserve University. The final 
windup of the eourse will be given by Dr. F. C. Leone of 
Case Institute of Technology. 
COLUMBUS A panel discussion on ‘‘How can QC 
contribute to manufacturing’’ was held Nov. 18 at the 
Timken Roller Bearing Co. The panel was composed of: two 
manufacturing superintendents—Gerry Van Steyn of Kimble 
Glass Co. and Jack Simon of Jeffrey Manufacturing Co.; two 
QC managers—Robert Coffman of Timken Roller Bearing 
Co. and Gordon Olsen of Standards Ternsted Div., GMC 
The moderator was Roy Cowin of Kimble Glass Co. 

The discussion dealt with day-to-day problems and im- 
proving QC services. A lively question and answer period 
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prevailed throughout the program. I believe everyone at 
tending was able to glean something worthwhile from this 
session, 

The Feb. 18 meeting will be held at Kimble Glass Co. The 

speaker, Max Astrachan of the U. 8. Air Force Institute, is 
well qualified in the QC field and will talk on ‘‘Current 
operation research programs.’’ 
CORNING-ELMIRA ... Fifty members and guests enjoyed 
a delicious buffet style dinner at the Baron Steuben Hotel 
on Nov. 18. Speaker for the evening was George Levenbach 
of the Bell Telephone Laboratories, Allentown, who addressed 
the group on ‘‘Life testing: statistical and practical prob 
lems, ’’ 

Tentative plans were also announced for two educational 
classes to start about Apr. 1. The courses are: ‘‘ Process cap 
ability studies in production’’ and ‘‘ Reliability studies in 
life testing’’ and will be conducted by professors Henry 
Goode and John Kao of Cornell University. 

8. J. Cheery, past section chairman, presented an account 
of the activities of the Corning-Elmira Council of the 
Scientific Societies which is currently working with the 
Elmira School District. This council, of wich the section is 
a member, has recently been established to assist the local 
school districts in promoting and supplementing mathe 
matical and scientific education. 

CUMBERLAND ... John R. Gilman, manager of QC at Bay 
State Abrasive Products Co., addressed the group at the 
November meeting. His talk concerned ‘‘ Quality reports to 
management.’’ Various types of reports and charts used at 
Bay State were discussed. 

DALLAS-FORT WORTH ... Dorian Shainin spoke to a full 
house at the Nov. 13 meeting. The subject of his talk was 
‘‘How managements have drastically reduced operating 
’’? This was the last stop on his circuit tour of the four 
Texas sections. He is well known in this area and 90 people 
were on hand to greet him. This was our largest attendance 
so far this year 

DAYTON ... On Nov. 6 the section held its second technical 
meeting of the year at the Moraine Products Division audi 
torium. The speaker was O. H. Bishop, Reynolds Metals Co 

The introductory course in QC techniques has been com- 
pleted and certificates will be awarded to 12 participants 
Plans are now being made to hold an advanced course 
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On Feb. 5 the first dinner n 
with Dorsey Dean of the Firestone 
speaker of the evening 
DELAWARE A very successful meeting was held or 
Nov. 6. Clement Bason discussed various types of sampling 
plans and their operating characteristic curves Interest in 
this subject was displayed by the large turn-out. 

The mais 
president of Home 
establishment of Q* 


researcl it simple way to 


speaker of the evening was Henry Brenner, 
Testing Inatitute His topic was ** The 
standards through the use of market 
maximize net profits.’’ He dis 


cussed some of the techniques used in evaluating consumer 


preference ‘ 0 e pitfalls encountered in analyzing 


the data t that the consumer should play 
ma jor ole 1 os ! . ig 5 There vas a large 
turn-out 
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Second Printing... 


in one compact |2-page reprint you can get 
the ANOVA material published in the 
August, September and October 1956 issues 
of Industrial Quality Control for quick and 
easy reference. 


“Fundamentals of Analysis of Variance” 
by Charles R. Hicks 


50c per copy 
Discount for Bulk Orders: 10% for 10 or 
more copies; 25% for 50 or more. 


! American Society for Quality Control 
| 161 W. Wisconsin Ave. 


Milwaukee 3, Wis. 


copies of “Fundamentals of Analysis of Variance.” 





5th National Symposium on Reliability and QC 
Special Award Winners 

Announcement of several special award winners was 
made at the recent 5th National Symposium on Relia- 
bility and QC in Electronics. 

Ralph Brewer, General Electric Co., Ltd. of Wem- 
bley, England, became the first person outside of the 
U. S. to receive the National Reliability Award, given 
for the best technical paper presented at last year’s 
symposium held in Washington, D. C. Mr. Brewer's 
paper depicted remarkable improvement in electronic 
tube reliability. He is a member of the senior scien- 
tific staff of the research laboratories of GE 

The Electronics Division of ASQC announced that 
its 1958 Award will be presented posthumously to Dr 
Richard C. Carhart, widely known physicist, who died 
December 9, 1956. Dr. Carhart was selected by the 
group for his outstanding technical contributions in the 
field of reliability and QC—particularly in relation to 
military electronic equipment. A plaque symbolizing 
the honor will be accepted by Dr. Carhart’s widow, 
Mrs. Mary Carhart, at a ceremony in California to be 
arranged by Lockheed Aircraft Corp 








GEORGIA The Atlanta group recently completed a basic 
course in sy I'he course, 
Institute of Technology, 


co-sponsored bv the 
was limited to 


Creorgia 
25 persons and al 
rendy there s a request for another course. The instruction 
was condueted for 2% hours each Monday night for ten 
weeks and was under the direction of Dr. J. J. Moder, J1 

On Feb, 16 the Atlanta Group will discuss ‘‘ Practical ap 
plication of basie SQC.’’ Some of the students in the recent 
course in basie SQC will present examples and problems from 
their industry 
GREATER DETROIT Again carrying on in the best of 
traditions, the 7th annual dinner dance is planned for your 
enjoyment, The dinner dance, to be held Jan. 31, will be a 
thoroughly non-technical fun session, designed for entertain 
ment alone, 

This annual get-together has become an important social 
weasion for each of our members. This year’s party will 
not deviate from the past in complying with these specifica 
Appetizing cocktails, Scintillating music, Quality 
‘*plus’’ food, Congenial conversation. Make your reserva 
tions early to avoid disappointment 
GREATER MUSKEGON ..... Slightly over 250 members and 
guests attended a joint meeting with ASTE. The dinner meet 
ing was held at the Doo Drop Inn on Nov. 13, The DoALL 
Story of the cutting edge’’ was pictorially end 
apably presented by their director of educational research 
’. G. Sehelly. Part of the story was told by a 43 foot his 
orical panorama. Merrill Vailey of ASQC and Jay Retsema 
of ASTE, chairmen of their respective sections, presided «at 
the meeting. Many students from the Muskegon Community 
College and area high schools, whu had participated in th 
ASTE Student Industry Day earlier in the vear, came to 
hear the interesting presentation 

Herbert Jones, professor at Western Michigan University, 
will be guest speaker at the annual Night’’ pro 
gram to be held Feb. 12. 

HAMILTON . . The second annual jointly sponsored Q¢ 
forum, which was held at the Scottish Rite Temple on Nov 


13, was voted an outstanding suecess by 


tions: 


Company ’s ** 


‘Ladies’ 


those in attendance 
Despite the inclement weather, some 120 persons—many who 
travelled long distances through rain and fog—were on hand 
t hear the spe akers. P. B. Proetor (who replaced scheduled 
. Paul S. Olmstead, and Ben Llovd all 


faced an interested audienee. A splendid dinner rounded out 


spenker Simon Collier 


the evening’s events, which saw much interest shown in the 
display of text books, Many thanks to the speakers and the 
University of Western Ontario section for the splendid co 
operation in this venture, 

On Feb. 10 we will travel to St. Catharines for a joint 
meeting with the St. Catharines section. Dr. A. \ 
baum will be guest speaker 
HAMILTON-MIDDLETOWN . . The monthly meeting of 


Nov. 11 proved to be unanimously successful by presenting 


Feigen 


a panel discussion on selling a QC program, By presenting 
brief skits, DuWayne Carlson demonstrated what not to do 
when selling a QC program. Then he led a panel of men 
representing research, management, sales, and production to 
give their opinions of the skits from their experiences in 


heir respeetive fields. Many problems were brought out and 
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clarified. It was agreed by the panel that a QC man should 
be advanced in public relations and acquire a complete tech VW & x D & R = Ww  @ | fobs 
nical background of an operation to be most effective. This 
program was of benefit to our organization, as members ’ 
agreed that they could use many of the ideas that were 
discussed 
HARRISBURG . **Should an inspector shut down a 
machine?’’ ‘‘Should non-standard material ever be used in 
production?’’ These timely questions were discussed during 
the Buzz Session at the November meeting Althoug no 
definite answers were agreed upon, the discussion was lively 
and thought provoking The results were ably sumn 
by Jim Skelton, mod ) or t meeting. Those ser 
group leaders were ORS Hoy, Lubold. Baker, Hin ne 
Krause, Gross, Allen, offer, Ramsev, and Balle, 

Dr. Mason FE. Wescott’s talk on ‘* Simplified quality 
trols’’ scheduled for the Feb. 5 meeting will a 
engineering personnel in the area, Dr. We 


ing 


almost svnonvmous wit! SQU and our secti 
have him as a guest speaker. The dinner m 
the YWCA, 
HARTFORD . August B. Mundell, Sonotone Cory; spoke 
at the Nov. 18 meeting. His discussion of ‘* Narrow limit 

with Veeder-Root 


gages’’ was very informative and offered a technique new : 
and useful to many in the audience VA RY TALLY 
An educational course in QC is being organized for pre = 
s¢ ntation = members of the Hartford Industrial Manag: Rejects ... . inventories . . . sales by items... sizes... 
ment ( lub beginning late in January, colors ... work-assignments . . . prices . .. whenever you 
The section is proud to announce that it will be host to i k canis : , 
in Sn Tides Windies Catia ha ts Band tm Gates need to keep accurate count of details that would other- 
of 1961 —_ wise be tallied by hand . . . get Veeder-Root’s VARY- 
ira TALLY, the multiple-unit reset counter that coun 
KANKAKEE-JOLIET . . . Top management’s primary ; pi + Coe Cee Cone 
everything countable. 


function within the company is decision-making stated 
Gayle MeElrath of the University of Minnesota at the first Arranged compactly on stands in tiers, Vary-Tally 


annual management night program. Prof. McElrath further ® can be supplied in almost any combination or 

stated that decision-making requires scientific measurements g numbers of counters, right down to single units. 

as well as the traditional methods of judgment, hunch, and / >\ Write for prices. Veeder- Root Incorporated, 
sae (se Hartford 2, Connecticut. 


educated guess. The necessary techniques for seientifie me 


urement in decision-making are already available and tested 


on the practical level in the techniques of SQC. The man “ ee 
ager, in learning these techniques, will also be learning the The Name that Counts 
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necessary fundamentals for making quality decisior 
Among the guests were L. 8. Eichelberger, ASQC’s exec 


tive secretary, and 35 Kankakee-Joliet managers, A total of 


74 people attended the meeting For gaging close-tolerance holes 


KANSAS CITY, MO... . The 13th Midwest QC Conf: ” 
was held at the Muehlbach Hotel, No 6-7. Ove a HERE’S THE ANSWER a 
sons attended the two-day, fifteen session conference : T 
simultaneous training course. Highlighting the ~ 
was a special missile reliability symposium, ‘ 
Dr. Llovd Knowler of the University of Low: 
by Dr. James A. Van Allen of the Universit 
James M. Bridges, director of eleetronics 
Assistant Secretary of Defense 

At a special ceremony, ontere cf nirman 
Barta presented Profess« ' 
versity with a citation in appreciation of 
tions to the Society and the field of SQ¢ ’ 
j for holes 

se’ to 10 


diameter 


eee 


Here's the required Bd Tiaiile],) COMTORPLUG USERS INCLUDE 
Airesearch Mfg Co Hamilton Standard 


for hole tolerances within .0001” =| Aion ov Divielen 


Apex Electric Harris Seybold Co 
Homelite Corp 


plus Beit tt [ely ECONOMY ry Elects tnt Warventer Ce 
arobs Mig Ce 

A very modest cost puts it to work ont — Fane ty root aa 
no tramimmng program no wire National Lead 

no air hose or electronics. Unique in Northrop Arrer 

terchangeable expanding plugs give — sere Scenes Mieeeaate 

positive 2-point gaging. Detects , ‘ Steel Products Eng 

tapers, bell mouth, ovality. Shows ik Co Studebaher. Packard 

ACTUAL HOLE SIZE. Fixed not For r Ce Syivenie (Atomic Div.) 

passing reading. Special plugs General Electric Co. United Airtines 

available to gage shoulders, splines, Werner Geer Biv 

recesses, spherical holes, etc. Ideal for 

use AT MACHINE, as well as bench 


LIMA—A display of Industrial Quality Control and reference books was SEND FOR BULLETIN 50 , 


one of the main attractions of the Lima section's Annual Managers Din 
ner held Nov. 18 at the Lima Ford Engine Plant. The dinner was held COMTOR COMPANY, 80 FARWELL ST., WALTHAM 54, MASS. 


to promote better relationships with management. Shown here are (left 
to right) Stephen Kadar of Ford, Paul Caruso of Ford, Clair Zimmerman 
of Superior Tube, Martin Medows of General Electric, William Barker Cc 3° a T t* ] aR p L U G a 


of General Electric, and Morris Lynn of General Electric 
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LOUISVILLE . .. The November meeting featured a pre- 
liminary education capsule. Pat Dellario presented ‘‘Sam- 
pling plans’’ which was a very informative review of OC 
and AOQ curves, the AOQL and the LTPD level of sam- 
pling plans. 

The speaker for the evening was Jack Thornby of Pills 
bury Mills. He presented a very interesting demonstration 
of ‘‘ Economy in experimental design’’ in which the audience 
participated. The principle of his procedure was the use of 
random balance and fractional factorial. Jack presented two 
well written papers to each member pertaining to experi 
mental designs. 

MEMPHIS ... The section was pleased to have a local 
speaker at the Oct. 20 meeting. E. P. MeMahon, Nickey 
Brothers, Inc., presented ‘‘ Harnessing extreme value theory 
for Qc,’’ Mr. MeMahon recently completed his thesis for 
MA in business at the University of Tennessee on this 
subject. 

METROPOLITAN ... The February meeting will be of 
general interest with information of practical value to most 
QC people. It features a diverse panel to diseuss QC case 
histories. On the panel will be Miss Mary E. Scollon of 
American Airlines, Alexander Sternberg of Sonotone Corp., 
and Nicholas Shoumatoff of West Virginia Pulp and Paper. 
February 19 is the date and the meeting will be held at 8 
pm at the Essex House in Newark. Come out for a valuable 
evening. A pre-meeting clinie will be held at 7 to discuss 
fundamentals 


ae 


On Nov. 13 a very successful meeting was held at the 
Bristol-Myers’ plant. The session included an interesting 
plant tour. (The above photo shows part of the group during 
one phase of the tour After the tour, the unusually large 
gathering was weleomed by ‘‘Pat’’ Bristol. Speakers in 
cluded O, E. Johnson, vice president in charge of production, 
and W. C. Frey, head of the statistical services section of 
Bristol-Myers. 


Mrs. Allegra Rogers read a paper by Dr. Ellis R. Ott who 
could not attend due to conflicting engagements. 

MEXICO CITY ... During the month of June, a very satis- 
factory SQC course was held—five of the students joined the 
Society. 

A fall course was held during October and on Nov. 5 a 
special meeting and buffet was held to dismiss these 
students, We expect to reap a few more members as a result 
of this course. 

Four new basic courses on QC are being prepared for this 
year and will probably be scheduled at three month intervals 
POR EL PROGRESO DE LA INDUSTRIA EN MEXICO. 
MID-HUDSON . Thirty-five members and guests toured 
the Western Printing and Lithographing Co. during the No- 
vember meeting. Night superintendent Harvey Thygeson wel 
comed the group and gave them a brief history of the com 
pany. The tour included all phases of the printing industry 
printing, binding, and packaging. 

The Feb. 3 meeting will be held at 7 pm in the Pough- 
keepsie Inn, Poughkeepsie. Richard Hulnick of IBM, King- 
ston, will moderate the workshop sessions which should make 
this meeting one of the most interesting of the year. 
MONTREAL The Nov. 19 dinner meeting featured 
Henry J. Becker as guest speaker. His presentation ‘‘Sta 
tistical methods applied to metallurgical problems’’ was 
thoroughly enjoyed by the section’s members as well as by 
members of ASM who joined us for this meeting. 

On Nov. 24 a basic short course in SQC was started with 
R. Vance Ward in charge. The course is designed for pro 
duction supervision and foremen and consists of 4 two-hour 
lectures. 

Leon Bass, General Eleetric Co. of Cincinnati, will lead 
a panel at the annual management night on Feb. 11. 

On Feb. 25 the section will tour the aircraft plant of 
Canadair, Ltd., St. Laurent. 

Kingston-Brockville Sub-section .. . The third winter meet 
ing was held Nov. 12 under the chairmanship of M. Kolsun 
of the RCA Victor Co., Prescott. Professor Roger Lessard 
of Eevle Polytechnique, Montreal, spoke on ‘‘ Acceptance 
sampling’’ and demonstrated how the appropriate use of 
sampling can do much to promote goodwill between vendor 
and consumer. It provides an objective program for the ac 
ceptance of material which quite often brings the two closer 
together in that they become much more aware of the other’s 
problems and can often reach a better understanding. 

MUNCIE ... November’s meeting saw ‘‘awards of merit’’ 
presented to about 40 students who successfully completed 
the ten-week course in QC. The section is proud of this hard 
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course, University of anooga. Chat ga, Tenn., spon- 


| Methods, Univer- 
ontact Prof. John 


Laboratory, University of | 
. « « 27-30—15th Annual SPE Technica! Con- 
ference, Hotel Commodore, New York, N. Y., 
sponsored by Society of Plastics Engineers 
contact William C. Cleworth, Put ty Chair 
man, |Sth Annual SPE Technica ference 
342 Madison Ave., New York 

. 29-30—ASQOC Metals T 
mittee Meeting 
. « « 29-31—9th Annual Conference, Char- 
lotte, N. C., sponsored by Textile Division of 
ASQC, contact L. I. Horner, Celanese Corp. 
of America, P.O. Box 1414, Charlotte, N. C. 
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Rhode Island, Division of University Exten- the 3ttanooga section of ASOC 


sion, Providence, in cooperation with the 
Rhode Island section of ASQC, contact Al- 
berto J. La Greca, 20 Fenwood Ave., Esmond 
17,R.1 


. . « 6-7—Middle Atlantic Conference, Tray- 
more Hotel, Atlantic City, N. J., sponsored by 
ASQC, two-day conference featuring four 
simultaneous sessions with papers and dis- 
cussions covering al! phases and applications 
of SQC, for registration blank and detailed 
program write J. L. Freeman, General Motors 
Corp., Boxwood Rd., Wilmington, Dela. 


. « « 6-7—Eleventh Annual Industrial Engi- 
neering Institute, conducted simu!taneously on 
the Berkeley and Los Angeles campuses of 
the University of California, contact Depart 
ment of Conferences, University Extension, 


. . . 45—Pacific Northwest QC Confer- 
ence, New Museum of Science & Industry, 
Portland, Oregon, sponsored by ASQC. 

. 11-12—9th Annual lron & Steel Con- 
fer nce, Pittch irgh, Pa enor " 
Pittsburgh tion of ISA 
Blackwell, Pitt 
Pittsburgl 

20—6:! 

mtrol, Hotel 
sponsored by 
APRIL 

. . 18-22 j er 
er Hotel, Milwaukee, Wis., 5; 
ASTE, contact Harry E. Conrad, AST 
Puritan Ave., Detroit 38, Mict 
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Reprinted by 
Popular 
Demand 


and now available 
to ASQC Members 


“Sampling in 
a Nutshell” 


by 
Morris J. Slonim 


Originally published in its en- 
entirety in the journal of the 
American Statistical Associa- 
tion, this handy, 20-page guide 
to sampling is now available in 
reprint form to members of 
ASQC. Written in an easily un- 
derstandable style, you will find 
its advice invaluable whether 
you are a “novice” or an “ex- 


pert.” 


Prior to ASA’s publication, 
“Sampling in a Nutshell” ap- 
peared as a series of eight brief 
installments in the United States 
Air Force Statistical Services 
Technical Letter, a monthly 
publication read by an esti- 
mated 5000 statistical services 
officers, key ‘civilians, and key 
airmen throughout the world. 


And a copy of this is YOURS 
for just $1.00. 


Clip out the coupon today! Stay 
abreast with the latest avail- 
able information in your field. 


1ASQC 
16197 Plankinton Bidg. 
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Back Issues of 
Industrial Quality Control 


(Cm 


Volumes |-XI (Except Vol. | Nos. 3 and 4, and Vol. IV No. 2) 


Shrinking storage facilities mean an up-to-date Industrial Quality 
Control library at a low cost. 


Your Society’s growth has meant an ever increasing storage 
problem for our back issues. We need the space so the magazines 
are yours for simply the cost of shipping and handling—25¢ per 
copy for domestic and 35¢ per copy for foreign. 


ACT NOW! This offer is limited. Orders must be received in the 
Milwaukee office on or before March 1, 1959 and must be accom- 
panied by a remittance in full. 


Mail the coupon TODAY! Complete your Industrial Quality Con- 
trol library now at this low price. 


American Society for Quality Control, Inc. 
Room 6197, Plankinton Building 

161 West Wisconsin Avenue 

Milwaukee 3, Wisconain 


Gentlemen: 
Please send me back issues of Industrial Quality Control as indicated below at = per 
copy (35¢ per copy for foreign). My check or money order for $. , 


is enclosed. 
(Indicate number of copies for each No.) 


Vol. HN-1.. 
Wi-2... 
H-3.. 
1-4 





161 W. Wisconsin Ave. 


| Milwaukee 3, Wis. 


I Please send me copies ($1.00 | 
per copy) of “Sampling in a Nutshell” by ! 
Morris J. Slonim. | am enclosing my check 
or money order for $... 





Orders not accompanied by remittance will not be honored. 
Offer expires March 1, 1959. 


Make remittance payable to 


American Society for Quality Control Make remittances payable to American Society for Quality Control, Inc. 
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groups o1 me philosophical 
often happens, the penaker’s home seet 
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it the Ball Stat Student Center. Dinner 
served at 6:30 in the Pine Shelf Room 
NEW HAMPSHIRE The se n is activel 
series Of QO courses in t th the state uni‘ 
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iker. An introduc 
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ng with basi ind ad 


n xt two semesters, Present 
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vhua, and Kee ith instruetors from ASQ 
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faculty me er ind outstanding QU men 

Although designed basically for all New 

hire industrs it is ipated that the courses will 

ve bordering plants in \ ) Massachusetts, and Maing 

NEW HAVEN A very resting plant tour of the 

Armstrong Rubber Co N was ably conducted ans 

plant routine deseribed Co ctor, Joseph H. Palmieri, 

superintendent of QC. After the tour, Mr. Palmieri gave a 
short talk on QO proceedure at Armstrong 

OMAHA-LINCOLN é ve ) weting was held at 

th Capitol Hotel in I col ; tru Pierce of the 
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Ala. gave el i on the eliability roy 
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Rutgers University, Basic SQC Course 


A basic conference series in statistical quality con- 
University, The State 
University of New Jersey, in the spring of 1959 ir 
New Brunswick, N. J 

The 1959 series will consist of nine Wednesday after- 
noon and evening sessions beginning March 11 and 


cone luding May ¢f 


Afternoon Sessions: 2:15-5:15. Aimed at pr viding a 


trol will be held at Rutger 


general understanding of a quality control program, 
including applications of control charts and the ad- 
vantages and methods of scientific sampling plans 
Practical applications of modern techniques will be 
tressed with demonstrations, group discussion, and 
lectures. Emphasis will be on the applications of the 
techniques rather than their underlying theory. Case 
histories of actual plant experiences will be included 
Dinner Sessions: 6:00-9:00 Ir cooperation with the 
Metropolitan Section of ASQC, nationally known lead- 
ers are scheduled to speak at the dinner meetings 
They will discuss genera! methods and aspects of 
quality control 

Staff will include Professors Harold F. Dodge, Ellis 
R. Ott, and Mason E. Wescott 

Applications for the Conference Series should be 
addressed to Prof. Ellis R. Ott, Rutgers, The State 
University, New Brunswick, N. J 








Participants will be encouraged to bring specific problems 
to class that are applicable to the course material being 
covered 

No previous statistical background required but 
will be helpfu 

Lloyd R. Henry, QC engineer for the Chemstrand Corp 
and a member of the section, will be the instructor. The class 
will meet Thursday evenings for three hours. 
PHILADELPHIA . Members attending the meeting held 
Ni 20 were treated to a very enjoyable and informative 

vening. Miss Besse B. Day and Dr. Francis Del Priore pre 
sented a skit entitled ‘‘The statistician and engineer can 
meet.’’ The presentation was unusual, unique, humorous, and 
very educational. It was interesting to watch the transition 
f an engineer ‘who thought he had the complete action 
ind interaction of the variables of an experiment accommo 
dated for,’’ only to find out that there was a more scientific 
approach than the one he was using. In the end the engineer 
signs up for a course in analysis of variance 
PHOENIX A plant visitation of the Reynolds Metal Co 
vas on the agenda of the November meeting. The plant 
tour of this aluminum extrusion operation was preceded by 
a presentation which explained the plant’s operation and 
QC procedures. The large number in attendance and the 
interest indicated the desire for additional plant visitations 
for increased understanding of QC techniques used by various 
ompanies and different types of manufacturing processes 

The first training course has been presented. The title of 
the course was ‘‘ Basie requirements for the professional Q¢ 
ngineer’’ and was in keeping with the national theme. 
PIT SBURGH . Over 60 members and quests attended 
the Nov > meeting to hear Dr. Julian Toulouse give an en 
lightening talk on basi« QC. Dr. 

only the keeping of control charts but also 


Toulouse maintains that 


of the psychological aspects of inspection 
Ile also emphasized the effeet on total costs attributed to a 
hange in specifieations or probability limits with an example 
m a bottle filling operation. He diseussed a packaged 
training program to be given within a company. This 
ompany program has the advantages of containing a cap 
e audience, ability to use confidential company data, and 
n be spread out over a period of time for easy absorbtion 
of the material and immediate application. This meeting was 
me of the finest the section has ever had 
PITTSFIELD There was no regular meeting in Novem 
ber. Thus members were given an opportunity to absorb the 
fine technical material presented at the highly successful 
three-day “New England Conferences 0 which the section 
was host 
PORTLAND The executive committee is putting the 
final touches to the format for the 7th annual Northwest @¢ 
Conference. The dates originally agreed as Mar. 27-28 hav 
been changed to Apr. 4-5 to pre conflict with anothe 
nferenece being held in Portland 
Dr. Worthington of Oregon Stats \ inderzanden of 
Sawvers, Don Haneoc 0 Jantzen, } Hlank Blood I 
Omark Industries 


conferenes This alone iffieis » guarantee 


instruet 0 the edueational 


train gf SesSSLOr 
emoers { 
derzanden i 
of teaching 
y ) wav in converting northwest 
ce on QO and SQC, W the 7th Northwest 
oming but 90 davs 
and Ray handlin 


the econterence, t 


completion of 
the edueationa 


} ‘ 


im ¢ x prec 


sone 
startling results from onfet ‘ n the membership 
nerease 
RHODE ISLAND tober ‘ hie ) at Wester: 
Eleetrie Co Allentown, , gave ) ( ation whiel 
h colorful and inters y d He answere 
) d by his title *‘* my its own way’’ 
most dramaticall It was the section has had 
to date 
ROCHESTER The Nov. 4 meeting of gi and 
measurement sub-group was addressed by ‘\ ». Hayes of 
Link Aviation Co. Mr, Hayes’ topic was ‘‘Use of the Link 
Fringeecount Micrometer in metrology laboratories.’’ 

The regular section meeting was addressed by Warren R 
Purcell who did a competent and enlightening job on ‘‘ Wh« 
ontrols qualitv—and how?’’ 

On Feb. 3 the technical sub-group will meet jointly with 
ASA to hear J. S. Hunter of Princeton niversitv. Mr 
Hunter will diseuss ‘‘ Digital computer applications 


oO 


‘he food and beverage industries sub-group will meet Feb 
o hear How QC factors affect marketing 
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SPECIAL NEW SERVICE 


FOR ASQC MEMBERS 


— 20% DISCOUNT —- 
ON THE 


INTERNATIONAL JOURNAL OF ABSTRACTS 
ON STATISTICAL METHODS IN INDUSTRY 


ASQC has just completed arrangements with the International Statistical Institute 
whereby ASQC members can subscribe to the Institute’s journal of abstracts at 
a special price of $4.00 per year—a 20 percent discount from the regular price 
of $5.00. (Offer restricted to U.S. members of ASQC only.) 


Urgent: Current 
subscriptions start 
with Vol. Vi, No. 1. 
It is important we 
receive as many 
orders as possible 
before the end of 
February. 


JANUARY, 1959 


General Editor The abstracts are printed on one side 
Grant |. Butterbaugh of thin card board. Three abstracts 
University of Washington make up one page which can be cut 
Seattle, Wash into three parts of 3 x 5 inches each, 

so that they can at once be arranged 
in a card index system. The abstracts 

U. S. Editor are in English or French. Three issues 
Charles A. Bicking are published per year each with 
Carborundum Company about 100 abstracts; the fourth issue 
Buffalo, N. Y is the annual index. 


Subscriptions to the Abstracts should be placed directly with ASQC, using 
the order coupon below. Back volumes can also be ordered on the same 
coupon. 


6197 Plankinton Bldg. 
161 W. Wisconsin Ave. 
Milwaukee 3, Wis. 


Please enter my subscription for one year of International Journal of 
Abstracts on Statistical Methods in Industry at the special ASQC 
member's price of $4.00 


Also send me the following back volumes 
Vol. | Vol. Ill Vol. V 
Vol. Il Vol. IV 


at the special member's price of $2.00 each for Vol. | and II; $3.50 
each for Vol. Ill, IV, and V 


Name 
Please print or type 


Address 
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On Feb. 17 the regular section meeting will be addressed by 
none other than Dr. Ellis R. Ott, Rutgers University. Dr. Ott 
will tell us about ‘‘U. N. project—SQC in India.’’ 

It is not too soon to remember that the section’s 15th 

Annual Clinic will be held Mar. 26 on the University of 
Rochester campus. 
ST. CHARLES... Dr. Leonard W. Swanson, Arthur Ander- 
son & Co., addressed the Nov. 18 dinner meeting on the sub 
ject ‘‘Some applications of operations research.’’ A pre 
dinner seminar on ‘‘sampling’’ was conducted by Prof. H. R 
Swenson, [llinois Institute of Technology. 

The Feb. 17 meeting will be held at the Club Arcada, Prof. 

H. R. Swenson will speak on the subject ‘‘Case studies in 
successful applications of SQC.’’ Registration and social 
hour will be held at 5:30 pm followed by dinner at 6:30. For 
reservations contact Harry E. Jahns, Burgess-Norton Mfg. 
Co., Geneva, Il. 
ST. LOUIS . . The November meeting was held at the 
Golden Fried Chicken Loaf Restaurant. The speaker for the 
evening was Carl E. Noble of Kimberly-Clark Corp., Nee 
nah, Wis. His tepic was ‘‘ Administrative applications of 
Qc.” 

The annual party will be held on Feb. 18 at 8:30 pm 
SALT LAKE CITY ... The Nov. 20 meeting gave the 
audience an insight into the basic concepts, organization, 
and operation of the quality program of the Ordnance De 
partment. The subject was entitled ‘‘Ordnance quality as 
surance’’ and was treated by B. E. Wessel, Sperry Utah 
Engineering Laboratory 

The educational lecture which preceded the main talk was 
given by H. W. Schultz, Hill AFB, on the subject ‘‘ Continua 
tion of the laws of chance summarized by Sterlings formu 
la.’’ This was the third lecture in the educational program 
undertaken this year. 

We missed the presence of chairman Cecil MeCarty. Cecil 
was ready to attend the meeting when a very high tempera 
ture landed him in the hospital instead. He was confined to 
the hospital for several days for observation and testing 
We hope for speedy recovery. 

Newell Crookston, last vear’s secretary, makes a round 
trip of over 70 miles to attend the section’s meetings. His 
attendance to date is 100 percent 


This 


SAN ANTONIO... The section held its third meeting on 
Nov. 11 at the Hilton Hotel. Dorian Shainin, Rath & Strong, 
Ine., presented ‘‘How managements have drastically reduced 
operating costs.’’ Mr. Shainin’s presentation was most inter 
esting and was centered around the idea of finding the 
causes for producing discrepant items during production. 
Through the use of this new concept in management, sub 
stantial savings have been realized by many manufacturing 
eoneerns. Our section would like to recommend to other 
sections that have not had the opportunity of hearing Mr. 
Shainin that it would be to their advantage to schedule him 
for a visit when possible. Since some of our local managers 
and members were unable to be present for this meeting, 
the entire program was tape-recorded and will be available 
for future use 

Our education chairman reported that final arrangements 

are being made to have a QC course available by Feb. 1. 
SAN DIEGO... Members and guests will have an opportu 
nity to find out what takes place in the council chambers 
when management calls in a ‘‘consultant.’’ Dr. Leslie W 
Ball, Magill University alumnus and reliability consultant, 
will address the Feb. 9 meeting on the theme ‘‘ Defense 
Department reliability specification requirements—what they 
mean to industry.’’ 
SAN FRANCISCO BAY AREA .. . John A. Connor of 
Hughes Aircraft Co. gave a most interesting and informa- 
tive talk at our dinner meeting on Nov. 10. The lecture and 
dinner was enjoyed by 68 members and guests. In his talk 
entitled ‘‘Catastrophic failures—the residue of electronic 
design,’’ Mr. Connor discussed the underlying basis for 
isolating catastrophic failures and the establishment of de 
sign success indices based upon the statistical character 
istics of these occurrences. 

The executive committee held a meeting on Nov. 24. The 
agenda, in part, covered: nomination for 1958 Shewhart 
Medal Award; nomination from District 17 (effective July 1) 
for director to ASQC Board of Directors; and nomination 
from District 17 for district representative 
SCRANTON-WILKES-BARRE . A. L. Lambert, charter 
section member, was originally scheduled to speak at the last 
meeting but was unable to appear. Robert Zingerman was 
a''e to arrange 4 tour of Eureka Specialty Printing plant in 
Ser. rton. The guides for the tour also served on a panel dur 


Curve is Important, too! 
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ing a question and answer session—giving everyone a sound 
understanding of the processes involved in mass printing. 

The University of Scranton is hoping to offer an evening 
course in industrial statistics and QC in ,cooperation with 
the section with a minimum of 15 students. The course would 
begin Jan, 26 

The meetings this year are being held at Harris Restaurant 
in West Pittston. The pleasant surroundings and midway 
location make this meeting place a happy compromise for 
members and guests from both areas 
SOUTH TEXAS... Nov. 12 was the date of a most thought 
provoking talk on ‘‘How managements have drastically re 
Dorain Shainin, Rath & Strong, 
Ine., was the guest spe aker 
STATE UNIVERSITY OF IOWA... The next two-day 
session will be held Mar. 5-6 at the Midwest Manufacturing 
Corp., Galesburg, Ill. Registration begins at 9 am. Andrew 
Burrise, director of QC, and Jesse H. Baker, chief inspector, 
will present ‘‘SQC at Midwest Manufacturing Corp.’’ at the 
Thursday afternoon session. On Friday, Dr. Cecil C, Craig, 
University of Michigan, will direct the technical session. 
SYRACUSE. Our section president and several other 
members attended the November meeting of the Utica sec 
tion and made tentative plans for a one-day conference. 

Instead of scheduling a regular meeting for February, the 
section is planning on participating in the engineering sym 
posium to be offered by the Technical Societies Council as 
’ Remember the date—Saturday, 


dueed operating costs ’? 


part of ‘‘engineering week 
Feh, 28—and plan to attend 
TOLEDO W. E. Barker and M. R. Lynn, Jet Engine 
Department, General Electric Co., were speakers at the se- 
tion’s November ‘‘management night’’ meeting. Mr. Bar} 
QC division, illustrated the application of statisticai 1 ! 
niques w hile M 
out the savings secured 
TORONTO \ change of plans for our dinner meeting on 
Nov. 12 resulted in the appearance of Larry Sellick as 
speaker of the evening replacing W/C G. B. Waterman who 
vase unable to attend 

The talk given by Mr. Sellick, based on RCAF QC and 
reliability requirements, dealt in considerable detail with 
ipplications to component parts, assemblies, and complet 
iireraft. The address was followed by a lively and most 
| 


production superintendent, pe ed 


interesting discussion perio 
UNIVERSITY OF WESTERN ONTARIO A very su 
essful QC forum was held jointly with the Hamilton section 
Nov. 1 The speakers were: C, A, Bicking, Carborundum 

P. B. Proctor, Johns Manville Corp.; Paul 8S. Olmstead, 

re lephone Laboratories ind B. H Lloyd, Price, Water 

& to 

' Bexton, Waterloo College, spoke at 
eld at Waterloo College. The subject 


of Dr. Bexton’s talk was ‘‘Human relations in QC.’’ Many 
of the everyday problems which we face in practicing QU 
were discussed. Following the meeting, coffee and doughnuts 
were served in the Torque Room. 

A plant tour of the Gair Box Co. plant at London will be 

held on Feb. 11 at 8 pm. The tour will be followed by a 
movie supplied by the National Safe Transit Committee en- 
titled ‘‘Shipping tests.’’ 
UTICA ... On Nov. 6 the section held its meeting at the 
City Club. Dr. Robert Lusser, Redstone Arsenal, spoke on the 
use of safety margins in designing for reliability. His talk 
was well presented and the interest of the group was height 
ened by slides, a movie, and a demonstration of Dr. Lusser’s 
reliability demonstrator. This demonstrator dramatically 
portrays the multiplication law of overall missile reliability. 
By pretending that each trial of the demonstrator repre- 
sented a missile launched, the effect of a 36.5 percent prob 
ability of success was impressed on the audience. All came 
to realize that this does not mean that 1 out of 3 launchings 
would be a success, but often eight launchings in a row could 
be failures. 

A pleasant surprise developed when a pitcher which most 
members and guests assumed contained water turned out to 
be filled with martinis 

All of which proves that no one should miss a meeting 
YOUNGSTOWN Another popular dinner meeting has 
been planned for Feb. 5. Members and guests will meet at 
6:30 pm at the Astoria Cafe in Warren. Following the dinner, 
Dr. Fred C. Leone of Case Institute of Technology will speak 
on ‘‘Significance tests and the dollar sign.’’ 





SIGNIFICANT DIFFERENCES 











Boston—Recent position changes among section mem 
bers are: W. 8S. Hertzmark, supervisor-quality control, Ray 
theon Mfg. Co.; Guy 8. Holbrook, Jr., plant manager, Hough 
ton Mifflin Co.; Burton G, Howarth, magnetron prod. man 
ager, Raytheon Mfg. Co.; Herbert- H. Hoyle, QC manager 
Raytheon Mfg. Co.; Bernard J. Jagiello, sheet metal model 
maker, Raytheon Mfg. Co.; Richard E. Jones, QC manager, 
Sanborn Co.; and Miss D. H. King, technical specialist, 
Polaroid Corp. 

Baltimore—Ervin F. Taylor, The Martin Co., was pre 
moted to supervisor, quality engineering. 

Chicago—James B. Paschal has been appointed manager 
of quality control of the Alemite and Instrument Division of 
Stewart-Warner Corp. 

. Cineinnati—Leon Bass, past president of ASQC, acted 
as conference leader on the subject ‘‘Cost reduction throug! 
improved Qc” at a reeent conferences sponsored \ the 
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Youngstown Section Holds “Top Management” Night 


The November meeting of the Youngstown Section of the 
American Society for Quality Control proved to be even bet- 
ter than anticipated. An excellent speaker, a well planned 
program, and a chance to entertain the boss made this “Top 
Management Night” one of the best in recent years. The 
sixty-five members and guests also enjoyed a fine steak din- 
ner and several hours of informal fellowship. 

Warren R. Purcell of Raytheon Manufacturing Company, 
Lowell, Massachusetts spoke on “Who Controls Quality—and 
How”’” He suggested that general management, research and 
development, design, and sales are just as responsible for 
quality as production and inspection. Mr. Purcell enumerated 
the methods by which each department can contribute to 
product quality. He pointed out that control of quality is not 
exclusively the domain of quality control engineers. Mr. Pur- 
cell, whose talk was liberally sprinkled with humorous ex- 
amples, emphasized this in his conclusion by saying “Every- 
body Controls Quality—And How!” 

Top Management Night brought out many members, their 
bosses and friends, as well as other guests from management 
Ron White and Bob Baxter started the festivities by present- 
ing a frequency distribution chart showing a comparison of 
shoe sizes between the “bosses” and their “understudies.” 
Since both groups had nearly the same size distribution it 
was concluded that the “understudies” have a chance to suc- 
ceed. Mr. Purcell, who was introduced by Paul Belter of the 
Program Committee, commented that all present were on 
“firm footing”. Following the formal program Chairman Bob 
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Jones invited those present to remain and continue the dis- 
cussion informally 

There was a splendid representation from industries in 
Youngstown, Warren, and many surrounding Ohio and Penn- 
sylvania communities. The attendance list includes represent- 
atives of top management, research, sales, and production 
as well as inspection and quality control. This demonstrates 
the great interest in the speaker and his subject. Many pres- 
ent expressed the desire to become affiliated with ASQC 
Without a doubt this was an outstanding meeting 


rk. 


Guest speaker Warren R. Purcell of Raytheon Manufacturing Co. and 
officers of the Youngstown section are shown just before the dinner 
Left to right, they are: Paul Belter, vice chairman; Bob Jones, chair 
man; Mr. Purcell; Bill Cain, treasurer; and Fred Eboch, publicity 
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Stock List 
ASQC PUBLICATIONS 


Publication Price Publication 


INDUSTRIAL QUALITY CONTROL 
Vol. X11, XI, XIV ily 
Individual Back Copies ..... 
(1) Subject Index to Vols. I-X 
TECHNICAL SUPPLEMENT SERIES 
(2) Aircraft Supplement No. | 
(14 papers) Bound Volume 


Automotive Supplement No. | 


(10 papers) Bound Volume 
ASQC STANDARDS SERIES 


(41) “Textile Quality Control Conference 
Papers,” Vol. 3, 1956 
27 papers (bound volume) 
(42) Textile Quality Control Conference 
Papers Vol. 4, 1957 
20 papers (bound volume) 
(43) “Textile Quality Control Conference 
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Society for the Advancement of Management which was held 
at Xavier University. 
Cleveland—Congratulations are due Steve Bates and 
John Oceassione who rise before the sun to regularly attend 
each session of the Continental Classroom course in Advanced 
Physics 
.. » Corning-Elmira—Joseph M. Sheehe was recently ap 
pointed supervisor of QC of the cathode ray department of 
the Westinghouse Electronic Tube Division. Mr. Sheehe pre 
viously was an applications engineer of the same department. 

. Cumberland—J. 8. Sirockman, Jr., Celanese Corporation 
of America, has accepted a position as extrusion and textile 
manufacturing superintendent at the Edmonton plant of 
Canadian Chemical Co., Ltd. 

. . Georgia—Ivan L. Lester is now technical director of the 
Mead-Atlanta Paper Co. He was tormerly works manager of 
Georgia Koalin Co., Dry Branch 

Wiliam G. Gage, formerly of California, is now in charge 
of quality control at Scientifie-Atlanta, Ine. 

Fdward W. Drake, formerly QC engineer with Interna 
tional Latex Corp., LaGrange, is now with Mead-Atlanta 
Paper Co 

H .milton-Middletown—Ray Dick, formerly chief of 
packaging materials-QC for the Pillsbury Co., has been 
promoted to packaging materials engineer. His job will be 
acting as liaison to production in solving packaging prob 
lems. His headquarters will be Minneapolis servicing the 
various plants. 

Harrisburg—Herman Singer has joined the QC force at 
American Chain and Cable Co, 

Al Krause has been selected as section vice chairman to 
succeed Mark Ryder who resigned from that position. 

Richard Smeloff has transferred his membership to the 
Harrisburg section. Welcome, Dick! 

R. Fred Granzow has been appointed to the position of 
supervisor of liaison engineering department, Amp, Inc. 

Hartford—After serving faithfully for seven years, Bob 
Selig has resigned as representative to the New England 
Conference Council Al Aubin has been appointed his suc 
cessor, 

Alfred E. Nelson has transferred from Underwood to the 
Hayden Electric Co. in Torrington as chief inspector. 

Charlie Kropp, formerly with Hamilton Standard, is now 
associated with Wileo Tool & Machine Co., Bolton. 

Kansas City, Mo.—-Congratulations to Bill Jeffries, QC 
manager at Hallmark Cards, Inc., who will soon assume new 
duties as assistant to the vice president in charge of pro 
duction. 

Los Angeles—Lester P. Gideon, formerly senior quality 
engineer at Firestone Guided Missile Div., has transferred 
to Hughes Aircraft Co. as quality director staff engineer 

Memphis—The section has sponsored two night courses 
in statisties and QC at the University of Tennessee branch at 
Memphis. E. P. MeMahon taught a course in statisties and 
Dr. A. F. Johnson instructed a course on experimental design 
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Mid-Hudson—Dwight Bellinger, section membership 
chairman, Las announced the beginning of a membership 
drive. The contest, running from November through Febru- 
ary, is to encourage the growth of the section. A free testi- 
monial dinner will be awarded the two members bringing in 
the most new members during the period. 

Phoenix—J. G. Solauf, manager of QC of the General 
Electric computer department, has been elected section chair 
man to fill the vacancy left by R. T. Lorren. 

Pittsburgh—D. C. MeCune has been promoted to senior 
staff statistician at Jones and Laughlin Steel Corp. 

John Hromi gave a talk on evolutionary operations at the 
Churchill Valley Country Club as part of a ‘‘Science Teach- 
ers Day’’ program of the Allegeheny valley 

. . Pittsfield—There was an exceptionally large amount of 
favorable comment concerning the exhibits displayed in the 
lobby of the Wendell-Sherwood Hotel during the recent 12th 
New England QC Conference held here. 

What many did not know was that Joseph La Mountain, 
section secretary, was the talented artist who hand-painted 
illustrations of the various stages in the process of fine paper- 
making, which was the theme of the highly effective Byron- 
Weston Co. exhibit. 

... St. Charles—John P. James, section vice chairman, was 
promoted to manager-production for the Flexonies Corp. and 
transferred to Santa Ana, Calif. Ralph Von Osinski, Chicago 
Rawhide Mfg. Co., Elgin, has taken over Mr. James’ duties 
as vice chairman of the section. 

... St. Louis—Since Nov. 1, 1958, W. H. von Meyer has been 
associated with T. Hamm’s Brewery, St. Paul, Minn. Mr. 
van Meyer is a past chairman of the section and at present 
is chairman of ASQC’s Brewing Technical Committee. The 
section wishes him the best of luck in his new venture. 

Salt Lake City—Eugene Stone, past section treasurer, 
obtained a Master’s Degree in Business this year from the 
University of Utah. His thesis was of unusual interest to the 
local membership because it consisted of a survey of indus- 
trial QC practices in Utah. 

. . Seranton-Wilkes-Barre—Charles Rubin, past chairman of 
Binghamton section, has accepted the position of QC manager 
at the W. L. Maxson plant in Old Forge. The section wel- 
comes Mr. Rubin to this area and congratulates him on his 
new position. 

, Syracuse—William H. Armstrong has accepted a new 
position with Copeland Refrigeration Co., Sidney, Ohio. He 
has transferred his membership to the Dayton section. 

.. Toledo—Ward Wright, section vice chairman, is recover 
ing from a recent gastrectomy. His many friends wish his 
speedy return to our fold. 

... Utiea—V. A. Melfi has been appointed superintendent of 
General Electric’s sidewinder QC sub-section. 

Wiliam Miller has accepted the position of QC engineer 

with Texas Instruments, Dallas, Texne. 
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LARKSON, Max W., Detroit, Mict 
Lament, Baxter C., Lexington v 


CouRTNEY 
Harpy M., 


Coanett, Henry L., Kenmore 

Connect, Rosert P., Macungie, 
Courtney, Ricnarp T., Indianapolis, Ind 
Craig, Kennetu W., Albuquerque, N. M 
Caow, Ricnarp A., Waco, Tex 

Cummines, Craupe H., Tulsa, Okla 
Davey, Artuur B., Jr., West Townsend, Mass 
Davinson, Anorew M., Pairfield, Conn 
Davis, Der R., San Bernardino, Cal 

De Sento, Donatp A., Rochester. N. Y 
De Vors, Rosrat W., Albuquerque, N. M 
Dean, Hasweit M., Blountville Tenn 
Dean, Rosert W., Albuquerque, N. M 
Det Prains, Werrer A., San Diego, Cal 
Deross, THomas E., Pougenecpele N. ¥ 


Dickey, Cuaates B., Pe. Worth, 
Dittincnam, Fioyp L., Orlando. Fla 


Tex 


DONALDSON, JouN, Fairport, N 
Daake, Donato M., Oakmonr, Pa 
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Daew, Cart E., 

DULEMBA, HENRY 

Dunker, Witsur A., Towson, r 
DurKxin, THomas M., Cleveland, Ohio 
Dye, Donatp L., Swarthmore, Pa 

ErraM, Rupowen H., Detroit, Mich 
Ecce, Eowin G., Riverside, R. I 

E.utorr, Cuartes W., Tecumseh, Mict 
Etirs, Witttam B., Jr., Milwaukee, Wis 
FARRELL, janes L., Rockford, Ill 
Fenton, JoHN D ‘. Fr. Worth, Tex 
Firzceratp, Eowarp G., Rochester, N. Y 
FiemMMING, WitttaM D., Bristol, Tenn 
Frowers, GALen F., Whirtier, Cal 

Forp, Jarvis W., Dallas, Tex 

PRANKLIN, — W., Tulsa, Okla. 
PRANKLIN, 

Fay, Witttam A., Ja., Poughkeepsie, N 
Gattrmore, Carros E., pm sony Va 
Ganoross, Cart, Pictsfield, Mass 
Gannon, Ricnarp E., Tulsa, Okla 
Garpa, Dominic J., W. Leechburg, Pa 
Gautt, Cuartes B., Albuquerque, N. M 
Gerry, Rosert L., Worthington, Ohio 
Gicntin, ApraHam L., Los Angeles, Cal 
GrnspurG, Hersert, E. McKeesport, Pa 


aunice G., Chattanooga, Tenn 


Goss, JoHN E., Minneapolis, Minn 
GRANDFIELD, ALLEN L., Arlington, Tex 
GREENBAUM, SipNeY, Lawrence, Mass 
GreenserGc, Haro P., Saxonville 
Greenserc, Paut, Westfield, N. J 
Gross, JoHN M., Greeneville, Tenn 
Grotr, Joserpn C., Columbus, Ind 
Happen, JoHN A., Rexdale, Onr., Canada 
Hacoop, Ratpn O., Orlando, Fla 
Hatter, James G., Erie, Pa 

Hatsey, Georce H., Akron, Ohio 
Hamm, Howarp W., Pirtsfield, Mass 
HAMMOND, James A., Milwaukee, Wis 
HAMMOND, RicHarp, Irving, Tex. 
HAMPTON, CHaries F., Los Angeles. Cal 
Hancock, Dattas T., Dallas, Tex 
HANLON, Rosert F., Bexley, Ohio 
Harries, Rosert W., Cincinnati, Ohio 
Harvey, Evoene C., Jr., Orlando, Fla 
Heatucote, Donatp C., Dallas, Tex 
Hecker, Cuartes F., Cincinnati, Ohio 
Herm, Crarence W., Cincinnati, Ohio 
Henstey, JoHn D., Mobile, Ala 
Herrick, Matcoim P., Pirsford, N. Y. 


INDUSTRIAL QUALITY CONTROL 





Hoss! 
How 
HOLLAN 
HOLLEY 
HOLMAN 
HOOVER 
HORASAN 
HOVERTER 
HOWARD 


Fr 
wx 


Ep 


C RAD 
JERO 


CrBORGI 


EDERICK 
arp I 
WARD A 


ME M 


James f 


DINER, H 


Mc CorMIck 
McCRFIGH 
Mc Tx i 
Mc Tx 4 
Mel osm, fF 
McK Rc 
McKE&ON 
McLart Re 
McLAUGHL! 


ZZZZ 


,777 


=» 


ZZz2 


JANUARY 


AROLD 


james f 

BertTRAM 

ROBERT 
WA 


RICHARI 
4 


DER 


1959 


OrnaNni&, CLARENCE Kalamazoo, Mict 
OSBORNE, FRANK I 
Overton, Tom W 
Owens, James R 
Paine, Beta B., Williamstown, Mass 
PANGBORN, WILLIAM I Dover, Ohio 
Papras, JOHN J., Omaha, Nebr 
Park, Davin I Albuquerque, N. M 
Park, Suimtey Y., Chester, Pa 
Parker, CHARLes H., Sacramento, ¢ 
Paut, Davin H., Houston, Tex 
PAULSON, Jay N., Seattle, Wash 
Payne, Ricwarp € Citrus Hgts 
Perkins, Marvis W., Waco, Tex 
PizOLATO, Ropert A Allentown 
Poisson, ARTHUR J., Concord, 
Porter, Rosert J., Cocoa Beach 
Poske, CuHartes K., Omaha, Nebr 
POTOCHNIK, FRANK §S., Scotia, N. Y 
Prairie, Ricnarp R., Albuquerque, N. M 
Preston, Lestir T., Dayton, Ohio 
PRETTYMAN, CHartes A., San Diego, Cal 
Peter P., Orlando, Fla 
EvGene J., Olean, N. Y 
Witttam R., Saratoga, Cal 
NBUSH, Evererr R., Pittsford, N. Y 
Joserpn W., Kingston, N. Y 
Witpur A., Granada Hills, Cal 
Grorce W., Cyrville, Ont., Canada 
nikorr, Georce J., Chicago, Ill 
Rwoans, JoHN J., New Philadelphia, Ohio 
Rick mers, Atpert D., Rochester N. Y 
Rircnie, Witttam N., Alden, N. Y 
ROBINSON, HANSON Jr., Orlando 
Rocers, Ropert E., San Antonio, Tex 
ROME 


Fla 

Rost b Chattanooga, Tent 
RosensaumM, S. }., Pikesville, Md 
ROSENBERG, HERMAN, Levittown, Pa 
Rowe, Date O., Wilmington, I! 
Rure, Wittiam F., La Puente, Cal 
Rurxrewicz, Casimer G., Dallas, Tex 
Sanpers, Bossy G., Garland, Tex 
SANSONE, THOMAS D., Mr. Vernon, N. Y 
Scuorterp, Wittiam S., Saginaw, Mich 
ScHroerper, Donatp E., Montreal, Que 
Scorretp, Georce H 
Scot Lester F 
ScuULLICA, INNOCEN " Italy 
Secorp, Davin J f der, Wis 

Haron F “ Ind 


HERBERT 
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ROBERT 
CHANDLER 
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Wuarnmser, Sipnty, Louisville, Ky 
Yaccuart, Josern |., Warren, O} 

Yost, Lioyp H Honeoye Falls 
Yourkowsk!, Louts J., Kirkland 
ZABLOTSKI, JoserpH M., Pittsford 
ZELINKA, ALVIN R., Towson, Md 
Zinwas, NORMAN I Albuquerque M 
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Arprecut, Lawrence I 
Benper, Herserr | 
BLoop, Henry P., Milwaukie 
BoGNore, JAMES ¢ Everett, Mas 
Brown, Jack D Dallas, Tex 
Browne, Currrorp I Chena 
Burr, Garr J., Wilmington 
CRANSTON, WILLIAM M., P 
Dacuer, Dettmer ¢ Nor 
[DmMon, Artuur I Bartle 
[wGAN, MELVIN M Joliet 
sttowes, Rosert W Indianapol 
FENTON, JOHN D., Fr. Worth, Tex 
(;arBoWwITZ, Leon, No. Hollywood 
Heim, Arruur I. Jr 
HERTZMARK 
Himetine, Witmer I 
Hurp, Watrer L. Ir 
KARLEBACH, HERMA 
LEHMAN, Downatp I 
Moorr, Maurice H 
Porruorr, Witttam ¢ ! 
Ramsey, James R., Lancasee 
Resntkorr, Grorce J 
Sacre. Cart A Hy« 
SCHMID VERN € 

Anruur H 
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Product Education Service 


These advertisers provide educational information on their products, expand- 
ing the services of your journal, Industrial Quality Control 


Their support is twofold 
development at your finger tips 
supports your 
by 
merit your consideration 


First they 
In addition their purchase of advertising space 
Society and this publication 
using their products and services and encourage others to do so 


place the latest information on product 


Continue to advance your Society 


They all 


When writing or talking to advertisers to inquire about their products, always 
remember to say you saw their ad in Industrial Quality Control 


Advertisers in this issue 
B. C. Ames Co. 
Bell Telephone Laboratories, 
Inc. 
Comtor Co. 
DoALL Co. 
Elliett Service Co., Inc 
Lightning Calculator Co. 
Sheffield Corp. 
Texas Electronic Products 
Corp. 
9, Veeder-Root, Inc 
10, John Wiley & Sons, Inc. 
11, Carl Zeiss, Inc. | 
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handy coupon below to 


obtain 


Advertisers in previous issues 
of Volume XV 


Acme Scientific Co 

Allied Radio Corp 

American Optical Co 
Curtiss-Wright Corp 

Custom Scientific Instruments, Inc 
Federal Products Corp 

Kar! Heitz, Inc 

Lincoln Gage Co 

Lufkin Rule Co 

Unit Process Assemblies, Inc 
about any of the 


further information 


“ms appearing in advertisements or new products and new literature described in 


“What's New”” department, pages 
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Room 6197 Plankinton Building 
161 West Wisconsin Avenue 
Milwaukee 3, Wisconsin 


An Product Education Service, 159 


Ou 


2-24 


Please send me further information as indicated below 


(mark key number of advertisements, new products or literature) 


ADVERTISERS 


\ 
\ 
\ 
A 
N 


ame 


Address 


City 


NEW PRODUCTS 


NEW LITERATURE 


Zone No 


State 


bee eee ee 


38 





ha ce cc cs ce ee ee ee ee ee ee ee ee es ee ee 





K 
K 
K 


Landis 


I 

Le 
Li 
Li 
Li 
lk 
Li 


rueger, Richard 
ruse, Elwood A 
shns, Robert ( S 
Harold H 
Pietro, Torino 
Thomas §$ 


Syr 
arizza 
ake 
lley, Arthur N 

ttleheld, Robert J 
man 

me 

ve 


Mackey 


Maguire 


Mapes 


Richar« 


Margoshes 
M arquis 
Martin 


Martun 


McCullough 
Mc Frederick 
Mc 
McGinnis 


Lyman B 


William 
James A 
Richard B., Utica, N 


W.. Akron 
( Ito ( 


reary 


Martinez 
Meyer, W 
Michelsor 


Céaiaeiainiat et SSIS 


Starcher 
Sreinha 


Wa 


Ldwa 


S 


ompson 
ler 

‘ Will 

in Veen 


ADVANCEMENTS TO THE 
GRADE OF SENIOR MEMBER 


Walter ¢ Ak 

William I 
I ‘ | 
M 


INDUSTRIAL QUALITY CONTROL 





(right) Checking accuracy of 
machine threads on 

a 30 inch magnification 
contour projector 


Nation's first successful 
re-entry tests were conducted 


with Lockheed X-17 


HX PANDING 
THE FRONTIERS OF SPACE 
TECHNOLOGY 


Quality assurance at Lockheed parallels in importance and augments the research 
and development, projects, and manufacturing organizations, Quality assurance 
engineers establish audit points, determine functional test gear, write procedures, 
and perform related tests 
Phese activities, supported by laboratories, data analysis, establishment of standards, 
and issuance of reports — all insure that Lockheed products meet or surpass 
contractual requirements. Economy and quality are maintained at every stage to 
produce the best products at the least cost 
With the company holding such major, long-term projects as the Navy Polarts 
IRBM; Army Kingfisher; and Air Force Q-5 and X-7, quality assurance at 
Lockheed plays a key role in the nation’s defense 
Scientists and engineers of outstanding talent and inquiring mind are invited to join 
us in the country’s most interesting and challenging basic research and development 
Optical gauge determines programs. Write: Research and Development Staff, Dept. A-23, 962 W. El Camino 
r ag pti Real, Sunnyvale, California, or 7701 Woodley Avenue, Van Nuys, California 
For the convenience of those living in the East or Midwest, offices are maintained 
at Suite 745, 405 Lexington Avenue, New York 17, and at Suite 300, 840 
N. Michigan Avenue, Chicago I | 
“The organization that contributed most in the past year to the advancement of the 


art of missiles and astronautics NATIONAL MISSILE INDUSTRY CONFERENCE AWARD 


Lochheed MISSILE SYSTEMS DIVISION 


“ wu 





POSITIONS WANTED 


Address all replies to box number references 
to: American Society for Quality Control, 
Room 6197 Plankinton Bidg., 161 Wiscon- 
sin Ave., Milwaukee 3, Wis 


Quality Control Engineer desires man- 
agement position with a future. BS. 
in Chemical Engineering and graduate 
studies in Applied Industrial Statistics. 
Five years experience as Superintend- 
ent of Quality Control Department of 
major producer of plastics. Experienced 
in QC Management and Industrial ex- 
perimentation. 35 Years of age. Mar- 
ried, family. Prefer Middle Atlantic 
States location. Please reply to Box 
15G1 at the above address 


POSITIONS AVAILABLE 


Address all replies to box number references 
to: American Society for Quality Control, 
Room 6197 Plankinton Bidg., 161 Wiscon- 
in Ave., Milwaukee 3, Wis 


QUALITY CONTROL ENGINEER 
An opportunity for a quality control 
engineer with progressive company in 
Riverside, California. Engineering de- 
gree desirable but not essential. Should 
have good background in Statistical 
Quality Control work, preferably in 
metal working industry and a knowl- 
edge of inspection techniques 
Submit complete resume including 
education, experience and expected 
alary 
Please reply to Box 12U1 at the above 
addre 


QUALITY CONTROL ENGINEERS 
Exceptional openings with long term 
prime contractor for AEC Desired 
qualifications include (1) BS in EE or 
Mech., (2) US. citizenship, (3) 50 yrs 


c 


max. age and (4) minimum of 5 yrs. 
recent electronic or mechanical experi- 
ence controlling production processes 
n QC program, acceptance sampling 
ind special studies. Salary commen- 
urate with ability and experience. In- 
quire about unique benefits too numer- 
ous to mention here. Airmail brief 
confidential resume to Mr. T. H 
Tillman, Bendix Aviation Corp., Box 
J03-ER, Kansas City, Mo 


QUALITY CONTROL ENGINEER 


To assume administrative position in 
Quality Control organization currently 
responsible for receiving, machining, 
sub-assembly and assembly operations 
Some knowledge of basic Quality Con- 
trol statistical techniques required 
Must be capable of helping in the 
formulation and administration of all 
phases of Quality Control policies, pro- 
cedures and management. Applicants 
should send resume of education, ex- 
perience and salary requirement 
The United States Time Corporation 

Post Office Box 2740 

Little Rock, Arkansas 








QUALITY CONTROL 
ENGINEER 


Degree in mathematics or 
natural sciences with 2 or 3 
years experience in quality 
control. Responsible for 
quality control procedures 
on new products, prepare 
significant reports, design in- 
spection procedures, design 
and make analysis of experi- 
ments 


Non-government work. Ad- 
vanced personnel policy 
including educational assist- 
ance. Mail resumes to 


Bausch & Lomb Optical 
Company 


635 St. Paul Street 
Rochester 2, New York 
Attention: Mr. A. L. Johnson 


CONSULTING SERVICES 


Responsibility of the American Society 
for Quality Control, Inc., for Consulting 
Services advertising is limited to cer- 
tification that advertisers hold the grade 
of membership in the Society stated in 
their advertisements. Qualification re- 
quirements for the several grades of 
membership are set forth in the Con- 
stitution of the Society. 





Management Costu 


POUNDED IN 1945 
References and Literature on Reauest 


699 Rose Ave 
Des PLAINES, ILI 
Vanderbilt 4-6533 


Senior Partner: 
W. E. JONES 
Fe llow, ASQC 
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OPPORTUNITIES 
... With a Growth 
Company 


QUALITY CONTROL SUPERVISOR 


EE or ME with some QC experience 
and supervisory background in electro- 


mechanical equipment. 


QUALITY CONTROL ANALYST 


3 to 5 years experience in sensitizing 


QC for phototest analyst position. 


FIELD REPRESENTATIVE (TECHNICAL) 


3 to 5 years experience in sensitized 


products manufacture 


HALOID 
XEROX 


Kindly submit resume and salary 


requirements to: 


FRED A. WETERRINGS 
INDUSTRIAL RELATIONS 


HALOID XEROX INC. 


2-30 Haloid St. 
Rochester 3, N. Y. 
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Consulting Services in Quality Control 
Since 1945 


RALPH E. WAREHAM 
Fellow, ASQOC 


122 Orchard Ridge Telephone 


Chappaqua, New York Chappaqua 1-0715 











Quality Control Consultant 


HARMON 5S. BAYER 
Fellow, ASQC 


1154 Book Building Telephone 
Detroit 26, Michigan WOodward 5-3796 











QC Planning Defect Prevention 


LEONARD A. SEDER 
FELLOW ASQC 
267 HAWTHORNE ST 
MALDEN, MASS. 


DAvenport 4-5446 


Organizing for Quality Training 











BERNARD HECHT 
Quality Control & Reliability Specialist 
Senior Founding Member, ASQC 
Planning and Staffing 
Q. C. Organizations 
Training in Statistical Methods 
Quality Assurance Programs 


5410 Wilshire Bivd Los Angeles 36, Calif 
WeEbster 8-012! 











R.A. 3, Box 258 
Greenwood, Indiana 


SUTHERLAND-JACOBSON G ASSOCIATES 
Consultant n Quality Control 


Inspection Procedures, Process Controls 
Statistics for Research and Development 


H. J. JACOBSON 
Fellow ASQC 


M. L. SUTHERLAND, Ph O 
Fellow ASQc 
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PRODUCTO-CHEK® 
Mechanical Comparator 


More proof that DoALL gives you top quality at no extra 
cost—this fine mechanical comparator. 


Provides a simple, inexpensive means of applying the 
comparator method to the mass checking of finished parts 
and the inspection of gages. Computation and interpolation 
unnecessary—scale shows desired measurement units. Self- 
compensating to temperature changes. Lead screw arrange- 
ment facilitates rapid positioning of gaging head. 


In stock at your local store, the world’s largest selection 
of measuring instruments and cutting tools. 


Model 100M (Each division, inch, 
.0001; full scale, inch, .006) 


DoALL Quality : 
Saves You Time and Money Y ‘ Model 50M (Each 
DoALL safeguards , division, inch, 00005; full 
quality with double inspection. scale, inch, .003) 
Your engineers spend time on their 
own work, not on trouble- 
shooting. — Danny DoALL 


‘ IN STOCK / Die Stee 
AT YOUR LOCAL DoALL STORE 
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Manufacture of missile hardware is 
admittedly exacting. A good healthy 
respect for dimensional precision is im- 
perative for reliable missiles. Likewise 
the specialized equipment to assure the 
necessary high order of dimensional 
control. 

From the outset of the missile era, 
Sheffield has led the gage develop 
ment work in this field. Close liaison is 
constantly maintained with missilemen 
of the Armed Services. Recourse to the 
facilities of the Eli Whitney Metrology 


Laboratory and consultation with its 





professional staff are always immedi 





ately available. 

As a result Sheffield’s contributions 
have materially aided in the dimen- 
sional control of many missile com 


ponents such as: 


* Nose cone assembly 
* Elements of guidance systems 
* Units of the propulsion system 
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Precisionaire Gage” for accurately determining the thickness deviation 


of a nose cone at 128 points around its periphery from base to apex. 








Combination inspection gage and assembly fixture with 
This assembly of Sheffield instruments automatically delivers a printed 2-column Precisionaire instrument permits precise adjust- 
record of single or multiple dimensions. lt also computes and records the ment of end shake in gyro assemblies 
difference in related dimensions. 


For specific information on your particular problem 
write to The Sheffield Corporation, Dayton 1, Ohio, 
U.S.A., Dept. 5. 


He SH EPFIELD covsorzion 


of Bendix Aviation Sheffie!d gages are 
used to check relationship 
of gimbal axes for angle and intersection of planes. 
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